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A NOTE ON THE CHROMIUM INTENSIFI- 
CATION PROCESS. 

BY R. E, CROVYTHER. 

The so-called ‘'Nl^hromium ” process of intensifi- 
cation of silver photoj^raphic images came into 
prominence in 1905 when VVelbome Piper and 
f). J. Carnegie published important details arrived 
at bv the modification of the original formula of 
Eder (1881). 

The process comprises two operations (exclusive 
of washings), viz., “ Bleaching ” and re-developiog, 
and accoixling to the constitution and time of 
action of the “ bleaching ” bath, more or less 
intensification may be obtained. 

The following formulae were recommended : — 



A. 

B. 


Edcr’s. 

PotaBsluiQ blohroraate , . . 

1 grm. 

2 grmB. 

2 grra^. 

2grra<(. 

Hj’droehlnric ackl (1*19 

0*2 c.e. 

1*0 c.c. 

4*0 c.c. 

6-0 c.c. 

Water to 

100 c.c. 

100 c.c. 

100 c.c. 

100 c.c. 


Bleaching with bath A yields the greatest intensifi- 
cation, baths B and C yield progressively less, 
whilst the use of Eder’s" bath effects very little 
increase of density of the image. The working 
details of the process and the copious notes of the 
two authors above referred to leave little to he 
desired as far as the application of the process is 
concerned, but the chemical reactions which lead 
to the excellent and permanent results were not ■ 
elucidated. 

The difficulties encountered when attempting 
quantitative work with small amounts of silverwere 
augmented by the presence of various compounds 
which appear to be constituents of all developed 
and fixed photographic images. Attempts were 
made to obtain quantitative results by the use of 
silver wire, but the action of the “ bleaching ’’baths 
on the metal iii this condition w^as inoidinately | 
slow and the quantitative work was therefore 
abandoned. 

Piper has subsequently (private communication) j 
expressed the ppinion tkat the chromium in the ! 

bleached” silver-chromium complex is in the j 
chromous condition, but the existence of a : 
chromous compound which exhibits reduction i 
reactivity of a degree suflicieut to decompose \ 
water (see “Reduction methods of volumetric i 
analysis,” Kiiecht and Ilibbert, p. 104) in the i 
presence of an energetic oxidiser such as potassium 
bichromate, appeared to be highly improbable, 
and the present author therefore endeavoured to 
determine the state of oxidation of the chronuum 
an the complex. 

. ^^^^refully prepared silver mirror was used as 
I , ” and the chromium present in the 

bleaching ” baths and in, the “ bleached ” image 
^^^nnined by means of a solution of titanous 
fir^i • infhience of the hydrochloric acid on 

W’^hromate was eliminated 6y working against 
^ blank.” The mirror showed a metauic silver 
content of 99'83% (mean of two determinations). 


It will be evident that if the silver reduces the 
chromium to the chromous state only half|the 
weight of bichromate will be reduced as com- 
pared with that which would be reduced were the 
reaction to terminate when the chromic condition 
had been attained. 

Using Eder’s formula on 0 3100 grm: Ag it was 
found that 108 Ag — (a) 7*95 and (b) 8*0l24 grms. O 
from bichromate, and that the whole of the 
reduced chromium passed into solution in the 
bleaching bath. 

Using the formula B above on 0*131 6 grm* Ag. the 
result 108 Ag =7*9796 grms. 0 from bicliromate was 
obtained. In this case a proportion of the reduced 
chromium compound was attached to the silver 
chloride. After treating the “bleached” mirror 
with dilute sulphuric acid it was completely soluble 
in ammonia solution and the acid liquor contained 
exactly the amount of chromium which the 
bleaching bath lacked in order to give the result 
indicated. 

Thus intensification was due to a precipitate of 
a chromic compound. The conditions, when bath 
A is used for bleaching, are not quite so single 
as in either of the two cases cited above. 'The 
amount of CrOj apparently reduced is always in 
slight excess of that which would agree with 
theory. The excess was found to be represented 
by unreduced CrOa which is combined with the 
precipitate, to which it imparts a brown colour 
and from which it cannot readily be separated 
without the use of acid washings. 

The brown precipitate appears to be similar to 
that which is formed when a solution of potassium 
bichromate is reduced at the boil with an amount 
of sodium sulphite insufficient to reduce that part 
of the chromium which forms the W-chromate, i,e. 
the OO 3 in K 2 Cr 0 i,O 03 

Tlie colloidal nature of the chromic hydroxide 
precipitated under these conditions, the relatively 
small amount of CrOg which is attached to it, and 
the fact that tliis amount was governed by the 
final CrOg content of the reacting solutions, 
point to the conclusion that tlie brown precipitate 
is an adsorption compound of either CrOj or the 
bichromate and basic chromic hydroxide. 

It has been shown that the brown complex 
of a “ bleached ” negative whilst being readily 
attacked by dilute mineral acids is relatively highly 
resistant towards a 2 % aqueous solution of 
potassium metabisulphite. In this respect it is 
quite analogous to the brown precipitate formed 
by (he action of sulphite on bichromate. Further 
the analc^y extends to the action of alkaline 
photo^phic developers wliich reduce the CrOg 
in ea(^ complex with a resulting change in tlie 
colour of the complex from brown or buff to olive 
green. Eder’s solution in conjunction with 
titanous chloride titration may be used for the 
estimation of the metallic silver content of photo- 
graphic images (developed). 

i THE PREVENTION OF REVERSAL OR 
SOLARISATION IN PHOTOGRAPHIC 
NEGATIVES. 

BY R. E. CROWTHKR. 

Of the various conditions which lead to the 
formation of a reversed result when an exposed 
photographic emulsion is developed in the ordinary 
way, this communication deals only with those 
which may be conveniently grouped under the 
term “ Over Exposure.” 

Such over exposure may he constituted by 
abnormally prolonged action of a light of average 
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intensity or by relatively shorter exposure to a 
highly actinic light. 

The former condition is frequently encountered 
in the photographing of interioi's when the subject 
includes unscreened windows at one end of the 
actinic scale and heavy shadows at the other 
end of the scale ; the latter _ condition may be 
met with in the photographic invest^ation of 
various light sources such as the sun, the electric 
arc, etc. Jannsen (Comptes rend., 90, 1447 ; 
91, 119} observed, when photographing the sun, 
that as the exposures w*ere prolonged the developed 
results were positives where they should have 
been negatives, and also that still longer exposures 
yielded negative developed results again. 

These pnenomena of reversal and re-reversal 
have excited considerable interest amongst photo- 
graphic experimenters, their cause has been the 
subject of much speculation, and. means for their 
prevention have been sought by many in\'est-igators 
with varj’ing degrees of success. 

The so-called gelatin dry plate process 
originated in 1871 in some experiments of R. L. 
Maddox, who prepared a gelatin emulsion which, 
W’hilst being very imperfect, was nevertheless 
wctt'kable. Maddox’s emulsion contained an excess 
of silver nitrate and was developed with a plain 
solution of pyrogallol. In 1873 it was pointed 
out that removal of the exce.ss silver nitrate and 
of the soluble reaction products led to improved 
results, i.e., in the presence of gelatin any other 
halogen accommodator was not necessary, and 
that bulk w ashing of the prepared emulsion could 
advantageously replace the tedious pi'ocess of 
dialysis. The advantage of precipitating the 
sensitive compounds in the presence of a little 
gelatin was also first commented on in this year. 

In 1878 Chas. Bennett discovered the increase 
in speed which resulted from the preparation 
of the emulsion at the temperature of boiling 
water, at which temperature it should be main- 
tained for some time before washing out the 
soluble reaction products. ITie use of a little 
ammonia in addition to heating, or even without 
heating, the emulsion for the production of 
greater speed, is perhaps the only published 
modification of Bennett’s proces.s which is of 
interest, and, although the details of the manu- 
facturing processes of the modern dry plate are 
well guarded trade secrete, it may be taken for 
granted that, as far as essential ingredients are 
concerned, Bennett’s formula is typical Tlie 
gelatin in the emulsion of the modern ilry plate 
therefore acts both as the emulsifier and the 
sensitiser. Whilst its pioperties as an emulsifier 
leave little to be desired, as a sensitiser it is far 
from ideal. 


The ideal sensitiser would exhibit the foUowino- 
properties : — Absolute stability under temperate* 
tropical, or frigid atmospheric conditions ; power 
to accommodate the halogens instantaneously, 
yielding stable compounds having no action on 
emulsion, developer, or image. Solubilitv in 
w-ater and alcohol and a colloidal structure are 
also desnable characteristics. Such a sensitiser 
has yet to be discovered. 


Various substances are at present employed as 
sensitisers, e.g., a soluble silver salt ib used in 
prmtmg-out emulsions, its action being to 
accommodate the halogen liberated by light 
^tion by converting it into insoluble silver halide 
This IS again decomposed by light action, whereupon 
the accommodation again takes place, and so on 
until sufficient silver is produced per unit area to 
yield a visible image. 

Since in the case of negative emulsions the 
exposures usually given are very much less than 
that required to yield .a printed-out image, it 
might be concluded that for this class of enmlsion 


the presence of a sensitiser is not necessary. As 
far as normal exposures are concerned there is 
no need whatever for a sensitiser provided the 
halogen be allowed to get away from the silver, 
as the experiments of Daguerre, Herschel, and 
more recently those of Dr. H. Weisz (Brit. J. 
Phot., 1907, p. 960) prove. 

There is distinct evidence, however, that long 
before a visible image has been produced by the 
action of light on a gelatino-bromide emulsion 
bromine is liberated and its presence in the 
emulsion, as ivould be anticipated from theo- 
retical considerations, retards the further decom- 
position of silver bromide. Thus a sensitiser 
confers printing-out speed on an emulsion. It 
does not nec^sarily affect the speed of an emulsion 
in the Hurtcr and Driffield sense. The H. and D, 
“ speed ” of an emulsion is quite distinct from, and 
primably bears no relation to, the printing-out 
speed. The H. and D. “ speed ” is always deter- 
mined fi*om the results obtained by exposure and 
developmenU and a moment’s consideration will 
lead to the conclusion that development cannot 
legitimately be considered as equivalent to a 
continuation of exposure. In the first place 
development takes place under conditions (absence 
of actinic light) which should favour the reverse 
reactions of those instigated by exposure. Further, 
the reactions conse|iuent on exposure may be 
considered as occurring in solid solution and only 
those portions of the emulsion components which 
are within molecular distances of each other can 
react. In a normally dry emulsion there can be 
little if any migration of silver atoms and the 
migration of gaseous halogen molecules must be 
comparatively slo^v. The conditions may bo 
characterised as unidirectional, there being no 
evidence of reverse reactions. . 

In development, solution ionisation and ionic 
mobility ai'e normal and reactions direct and 
rcvei’se can pioceed in a normal way. Thus, 
if a gelatino-bromide emulsion he exposed to 
actinic light in a series of strips for successively 
inci'easing periods of time, deposits of silver of 
successively increasing density are produced up 
to the limit of the silver contained in the emulsion. 

On the other hand, if the deposits be obtained 
by the combined actions of exposure and develop- 
ment the ultimate densities of such deposits are 
governed by the concentration, composition, and 
time of action of the developer. 

If the results obtained by exposure and develop- 
ment be i-eprcsented graphically as a curve the 
abscissae of which are log exposures and the 
ordinates H. and D. “densities’^ {i.e., weights of 
silver), we obtain the well known curve which 
comprises three distinct branches, viz. : (1) a 

first ascending portion — the normal or first negative 
portion ; (2) a descending portion — the reversal 
portion ; and (3) a second ascending portion — 
the second negative portion. 

It has been stated that Jannsen (Comptes 
W, 1417; 91, 119) obtained evidence of 
repetitions of these portions, bub although I have 
given exposures^ ranging up to 300 hours summer 
sunshine to a Kodak film emulsion no evidence of 
any such repetition was obtained on development 
(see also H. J. L. Rawlins; this Journal, 1891, 
p. 18). Failing further evidence, therefore, it 
may be assumed that the second negative portion 
IS the last portion of the curve. 

Using a film of pure silver bromide, i.e., free 
» sensitiser, there is reason to believe that 
both the latter portions of the curve, i.c., the 
reversal and second negative portions, are absent. 
My expenm^ts with a film of pure silver bremide 
arc not sufficiently advanced to be presented as 
conclusive evidence, but as far as they have gone 
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+hpv confirm the results obtAined by H. Weisz, 
STo found that with such a film exposures long 
PT ouffh to produce a distinct printed out image 
v/pided no reversal phenomena on development. 

has been previously pointed out, exposures of 
^prv much shorter duration than are necessary 
tA obtain a printed out image give distinctly 
reversed results on development where a gclatmo- 
bromide film is employed. 

These facts possess more than a passing interest 
to a student of the latent image in a gelatino^ . 
bromide emulsion. Hitherto, most of the work . i 
Avhich has been done on this question has been 
concerned solely with the metallic element, to 
the neglect of any consideration of the influence 
nf the non-metallic component (see however 
Tpivelli, Phot. Korr., 1911, 24, 182, and Liippo- 
Smer Z. Chem. Ind. KoU., 1911, 9, 22—25; 
also Lumiere and Seyewetz, Bull. Soc. Cbim., 
i90S, 3, 743-750). 

The evidence of the later workers seems to 
support the assumption that the latent image 
consists of colloidal silver in solid solution in 
unaltered silver bromide and of loosely combined 
halogen rather than of silver sub-bromide, Ac^Br 
/Tv Sicliling, this J., 19 U, 838, and Reinders, 
tMsJ., 1911,440, 927, 1231). 

According to this conception the exposure of a 
gdatino-broinide emulsion to actinic light causes 
a severance of the bond between the alver and the 
bromine. Both these components are in an 
ionised state and hence are chemically active. 

The bromine attaches itself to the gelatin 
in some such way as indicated by H. R. Procter 
(Chem. Soc. Trans., 1914, 313). According to 
this worker gelatin forms an addition compoimd 
of an ammonium type with the halogen acids. 
In this case the halogen acid results from the 
interaction of the bromine on the small amount 
of water present in a normal emulsion (a perfectly 
desiccated emulsion is insensitive). Nascent 
oxygen is also thus produced and tWs accounts 
for the tanning action which can be observed in 
an exposed emulsion. It appears probable that 
the tanning is effected by dehydrogenation and 
subsequent quinone condensation of the dehydi'O* 
genated products. 

The severance of the bond uniting the metal 
and the halogen necessitates the application of 
a definite minimum amount of energy ; expo8ure.s 
representing less than this minimum may cause 
a straining of the bond, but on the termination 
of the exposure normal, i.e., unaltered, molecules 
remain. In one branch .at least of applied photo- 
graphy this inertia of the emulsion has to be 
considered ; thus in stellar photography it has 
been found that telescopes having object glasses 
of relatively small diameter are incapable of 
producing developable images of the fainter stars, 
no matter how long the exposure, whereas a larger 
diameter objective produces developable images. 

Adopting the nomenclature of E. 0. C. Baly, 
it may be stated that the action of the light opens 
closed force fields of the silver-halogen molecule, 
and in order to produce a developable condition 
the respective atomic fields must be so far separated 
a s to allow of their stabilisation by interaction with 
suitable contiguous substances. The capacity to 
resist this action of the light is a measure of the 
true inertia of the sensitive compound w'bkh should 
not be confused with the apparent inertia as 
^teimined by the Hurter and Driffield system, 
ihig latter is determined from results obtained by 
the combined actions of exposure and development 
fu Siven exposure can be modified by, 

alteration of the development conditions or of 
the physical condition of the emulsion. 


Thus, Sheppard and Mees have shown that, 
other things being constant, certain developing 
agents lower the H. and D. inertia of an emulsion 
and it is further well known that using the same 
constituents in their manufacture a “ ripened ’ • 
emulsion exhibits a lower H. and D. inertia than 
an ’* unripened ” emulsion. 

Kinoshita (Proc. Royal Soc., 1910, A 83, 432), 
has shown that if one molecule of silver bromide 
in any aggi^ate of molecules, or grain, is ionised, 
the whole grain bceomes dev’elopable and therefore 
the mere aggregation of molecules which occurs in 
the ripening process is sufficient to account for 
the increase in the “ speed ” when such “ speed ” 
is determined from the relationships of the visible 
developed deposits. 

It might at first sight appear that the presence 
of a reducing agent in the emulsion should, by the 
more rapid removal of the halogen liberated or 
ionised by exposure, decrease the inertia, but in 
this conne<*lion it is necessary, bearing Kinoshita’s 
results in mind, to remember that the light energy 
necessary to produce a developable condition is 
exceedingly small in amount. Thus, according 
to the calculations of Nutting the amount of light 
energy applied to an emulsion vhuh on develop- 
ment wifi yield unit density (arresting of the 
incident light) is of the order of 10"** ergs per 
' grain of 3^ diameter or 10~^ ergs per sq. cm. 
of the emulsion. Provided therefore the halogen 
from one molecule per grain (of molecules) 
i can be accommodated the full ‘‘ speed” of the 
! emulsion may be obtained. The presence or 
' absence of an energetic reducing agent in the 
emulsion can make no appreciable difference to 
the speed of that emulsion. 

I have endeavoured to show elsewhere (Phot. 
J., 1914, 250 et seq., and 1915, 180 li a:g.), that, 
as exposure is increased and the amount of halogen 
liberated is also increased, the presence of an active 
reducing agent in the emulsion modifies _ its 
properties appreciably. "Vihen the gelatin itself 
acts as the reducing agent by virtue of its power 
I of combining with halogen acids, as befoi-e pointed 
I out-, it is quite efllcient for ah ordinary purposes. 

1 With increased exposure the further liberated 
' halogen is mechanically held by the gelatin until 
such exi)Osures as are sufficient to cause the 
' expulsion of gaseous halogen from the film are 
: employed. The development reactions under 
i these varying exposure conditions can be the more 
I readily described if wc assume that a gelatino- 
' bromide emulsion has been exposed in three strips ; 

! the first strip having received an exposure which 
: develops to a density of unity, the second strip, 

; such as develops to a reversed result, and the thiid 
; strip, an exposure which yields the so-called 
i second negative. 

The development of strip (1) results from the 
i electrolytic reaction of each grain in which 
; ionisation has occurred during expo.sure, the 
developed density accruing from the reduction 
i of those molecules of silver bromide which were 
; not affected by light. 

In the case of strip (2) a small amount of silver 
— produced by the exposure — generally just 
discernible as a printed out image — is augmented 
i by a small amount produced by a reaction similar 
’ to that occurring in the case of strip (1), but the 
concentrations of the oxidation products of the 
development base, and of the alkali halide increases 
so rapidly by the action of the occluded halogen 

• ill the gelatin that relialogciiisation of both 
; deposits commences immediately and rapidly 

• proceeds to a finish, when development is per- 
, formed in non-actinic light. 
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This initial development and subsequent 
appearance can be readily observed with suitably 
exposed emulsions when well diluted developed 
are employed. If development be conducted m 
actinic U^t the rehalogenisation is never complete, 
in fact it has been shown that a developed reversed 
image may be redeveloped to yield a normal 
result after expo.sure to actinic light. 

The reactions which cause the rehalogenisation 
are in all probability exceedingly complex, but 
that the oxidised products of the developer are 
the cause seems certain. If, for instance, a small 
quantitv of quinone is placed on a normally 
exposed' emulsion and the image then carefully 
developed, complete reversal will occur in the 
areas wMch were in contact with the quinone. 

In this connection it is of interest to recaU the 
fact that Lumiere and Seyewetz have made use 
of the combined action of an oxidised developir^ 
base and an alkali halide for the reduction of 
developed images (this J., 1910, 1228). The 
somewhat remarkable oxidising power (by dehydro- 
genation) of bodies of a quinone structure has been 
commented upon by A. G. Green (J. Soc. Byers 
and Col., 1913, 109). 


Strip (3), In this case the final developed 
deposit consists of the silver formed during 
exposure minus that rehalogenised by reactions 
similar to those occurrii^ in strip (2). Obviously, 
the longer the exposure the denser will the 
developed result be, because once the film has 
taken up its full complement of halogen the 
remainder of the halogen passes into the atmosphere 
and is no longer available for the oxidation of the 
developer and hence for the rehalogenisation 
of the silver. 

The prevention of reversal is therefore dependent 
upon the effective accommodation* of the halogen, 
liberated during exposure, in such a way that the 
developer employed cannot be oxidis^ by the 
reaction prc^iucts of such accommodation. 
Various substances have been added to the 
emulsion for this purpose and as far as efficiency 
is concerned pota^ium nitrite, as recommended 
by Abney, is perhaps the most important, but its 
tendency to crystallise and cause reticulation of 
the film prevents its use in the case of the gelatino- 
bromide dry plate. 

Other more or less readily oxidised compounds, 
e.g., manganous salts, quinine, and m-phenylene- 
diamine have been tried, hut although they 
undoubtedly improve the results they do not react 


• It is temarkablo that direct halogen abgorbentg will neither 
revent revosal nor serve as developers. 


with the halogen quickly enough to prevent a large 
proportion of it from reacting with or otherwise 
beii^ accommodated by, the gelatin : this, of 
course, largely annuls the beneficial effects of the 
special adtStions. 

The bases used for development are amongst 
the most active reducing agents which can be used 
for the accommodation of the halogens and they 
can be used as sensitisers in a gelatino-bromide or 
chloride emulsion. With one or two exceptions, 
however, these developers cannot be employed in 
emulsions which have to be developed, as their 
oxidation products, formed during exposure, are, 
in conjunction with the alkali bromide, exceedingly 
activp rehalogenisers. (The actual composition 
of the rehalogenised compound is at present 
unknown— it Is completely soluble in a 10% 
solution of sodium thiosulphate.) 

Broadly speaking, the slower a developer 
acts in the normal way the leM is the apparent 
reversing power of its oxidation producte and 
hence these slow developers are applicable as 
sensitisers which greatly minimise solarisation 
phenomena. Compounds of hydrazine and hydroxyl* 
amine have been successfully used in this con- 
nection (Eng. Pat. 1689 of 1908) but a serious 
dimiaulion of the “ speed ” appears to result from 
their addition to rapid emulsions. 

Highly beneficial effects are produced by the 
addition of one or other of the compounds derived 
from p'phenylenediamine for the use of which, 
as nreventitives of reversal, a patent has been 
taken out by the author (Eng, Fat. 29,919 of 1912). 
p-Fhenvlenediamine itself may be employed but 
the rapidity with which it is oxidised by air form- 
ing highly coloured bodies which “ slow the 
emulsion renders it highly desirable to protect the 
amino groups. When these groups are so pro- 
tected the “slowing” of an emulsion by the 
addition of one or other of the compounds specified 
in the patent is for all practical purposes. quite 
negligible. 

It is neces.sary, when using plates which have 
been rendered more or less immune from reversal 
faults, to develop with care if negatives showing 
detail in both high lights and shadows are desired. 
The reasons for this have been discussed more 
fully in a short communication to the Royal 
Astronomical Society (J. Roy, Astron, Soc., 19U, 
24, [5], 261). In fine, the golden rule of “ Expose 
for the shadows and develop for the high lights ” 
with one or other of the " soft ” working 
developers, should be followed. Ordinary dry 
plates may be either steeped in the diamine 
solution or the latter may be applied with a 
“ Blanchard ” or camel hair brush, and as alteration 
in the air is exceedingly slow the plates so treated 
may be stored under normal conditions -until 
required for use. The two examples accompany- 
ing this communication — photographs of an eleven 
ampere arc — were obtained by ' exposing in a 
stereoscopic camera, an ultra rapid plate half oi 
which had been treated (some days previously), 
with a 1% solution of a substituted paraphenyl* 
enediamine. The exposure given was 1 1 second' 
at an apei-ture of F/8 and development was 
performed on the uncut plate so that both halves 
were developed in identically the same way. In 
this particular instance a developer containing 
yj-phenylcnediamine hydrochloride and sorliuiu 
sulphite only was employed, as it had bcoi 
previously noticed that such a solution yielded 
excellently graded negatives of subjects showing 
enormous contrasts. The examples are froui 
“ straight ” prints from the unretouched negative 
and show that the p-phenylenediamine compound 
can be usefully employed for the purpose of 
minimising the reversal effects of over-exposure. 
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Patents. 

px[rt\ac€8 and kilns for applying and utilising heat 
of combustion. G. Six, and 0. Guttraaiin and 
Sons, London. Eng. Pat. 4226, Mar. 17, 1915. 

A HORIZONTAL muffle furnace is provided with an 
agitator, the rake fingers of which are splayed 
at their lower ends and bent in the direction of 
the exit of the furnace. The rakes are moved 
reciprocally with respect to the furnace by means 
of rods or tubes or an endless chain and a motor. 
The bed of the furnace consists of cast iron plates 
arranged step fashion. The arrangement is applic- 
able to furnaces for the manufacture ol sodium 
sulphate and hydrochloric acid. — W. H. C. 

TAouid fuel furnaces. H. E. Yarrow, Glasgow. 

Eng. Pat. ] 7,430, Dec. 13, 1915. 

In a boiler furnace burning oil fuel, the lever 
which controls the oil supply is connected by links 
to the air doors of the corresponding air-bos so 
that the doors arc opentd and closed simul- 
taneously with the opening and closing of the oil- 
supply valve. The mechanism may be locked- in 
the open and closed positions. — W. F. F. 

Regenerative-furnace. J. W. Barnes, Youngstown, 
Ohio. U.S. Pat. 1,186,370, June 6, 1916. Date 
of appl., June 17, 1915. 

The furnace is provided at each end wdth a gas 
nozzle projectile into the hearth chamber and 
with au* and gas regenerating chambers. Valves 
are provided for changing the direction of the flow 
of the air and the gas,— W. H. C. 

Oas burner; Industrml mid furnace wherein j 

the same can be used. South Sletropolitan Gas 
Co., and D. Chandler, London, Kng. Pat. ^ 
100.603, Jan. 15, 1910. (Appl. No. 685 of 1916.) i 
The injector tube of the burner is mounted on an | 
annular plate and projects into the furnace, while ; 
the gas-supply pipe and nozzle are pivoted on a | 
lug projecting outwards from the annular plate, : 
so that the supply pipe is parallel to the plate ; 
and the nozzle at right angles. The supply pipe i 
is normally fixed at another point to another lug J 
projecting from the annular plate, by a cotter 1 
pin which can be withdrawn, so that the tube i 
may swing outwards to facilitate cleaning of the j 
injector tube. The furnace contains a layer of j 
refractory material below the crucible and 
slightly below the burner flames — W. F. F. 

Furnace. W. P. Brown, London, Ontario. U.S. Pat. 

1,184, 819, May30, 1910. Date of appl., Apr.l2, 1915. 
The furnace is provided with a grate, smoke outlet, 
fire-box, and a gas-coUecting and separating 
chamber, located within the furnace at a point 
higher than the smoke outlet, and out of and above 
the direct line of draught from the fire-box to the 
smoke openii^. The lighter gases of combustaon 
nse into the gas-collecting chamber, and separate 
into gases of different densities. The l^htest gas is 
conducted back to the fire-box by a return flue 
imm the chamber, terminating in and encircled 
air inlet flue on the side of the fire-box 
above the grate, and provided with openings com- 
municating with the fire-box.— B. N. 


j Gas and liquid coolers and gas scrubbers. W. Yates, 

I and ^Matthews and Yates Ltd., Manchester, 
j Eng. Pat. 8762, June 14, 1915. 

I A number of thill discs are threaded closely 
together on a rotating horizontal shaft in a casing 
containing water up to the level of the shaft. Arc 
or gas enters the casing by an opening opposite the 
edges of the discs and passes between them to a 
similar outlet at the opposite side. Short-circuit- 
ing over the top of the discs is prevented by 
liori7X)ntal guide-plates which extend from the 
side of the casing to the edges of the discs. 

— W. F. P. 

Dust or like matter from air or gases ; Apparatus for 
separating and collecting same. G. Dod, 
Prestwich, and The Imperia Co., Ltd., Iklan- 
chester. Eng. Pat. 8920, June 17, 1915. 

The dust-laden air is delivered downwards into 
a removable collecting chamber, which is pressed 
against a stationary upper chamber and is pro- 
vided with a lever operated by hand for dis- 
engaging it from the upper chamber. — W. H. C. 

Steam boilers ; Preventing incruslalion in . 

R. Seabrook, Grimsby. Eng. Pat. 10,930, 
July 28, 1915. 

Brimstone (sulphur) is added to the water to 
prevent incrustation. — W. H. C. 

Boiler-cleaning composition. G. W. Wallace, East 
St. Louis, ill., Assignor to Halene Products Co., 
St. Louis, .Mo. U.S. Pat. 1,182,947, May 16, 
1916. Date of appl., July 19, 1915. 

The competition consists of a solution of naph- 
thalene in a hydrocarbon oil of the benzin 
series ” having a law specific gravity. — W. H. C. 

Mixing apparatus ; Chemical . .T. Dean and 

B. N. Dodge, Bradford. Eng. Pat. 13,044, 
Sept. 13, 1915. 

A MIXING apparatus for chemicals is provided 
with heating or cooling coils made in the form 
of jointless U-shaped pipes which depend from the 
cover of the vessel and are pro\ ided with a siphon 
pipe for the extraction of the condensed w’ater. 

^ -W. H. C. 

Mixing and kneading machines. J. Lips, Niedcr- 
Urdorf, Switzerland. Eng. Pat. 100,611, Feb. 23, 
1916. (Appl. No. 2733 of 1916.) 

A MIXING and kneading machine has two kneading 
implements rotatable on crank pins and provided 
with arms placed crosswise and connected by links 
with a fixed stud, which takes the stresses due 
to the resistance of the material being kneaded. 
The rotating kneading pan is removable and 
is mount^ on a carnage provided vnth studs, 
so that it can only be rotated when it is in its 
proper position in relation to the kneaiBn^arms. 

Evaporating apparatus. W. Anderson, Helens- 
burgh, and J. Meikle, Glasgow. Kng. Pat. 
15,547, Nov. 4, 1915. 

The fiist unit of a multiple-effect evaporator 
consists of- upper and lower liquid-containing 
drums connected by vertical pii)es, which pass 
through a flue wheWin they are heated by the 
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fire gases. A vapour- and liquor-containing drum 
is fixed above the upper liquid-containing drum 
and is connected theremth by pipas. The upper- 
most drum is also provided with a feed inlet pipe 
and a pipe which passes through the upper 
liquid-containing drum and the flue into the 
lower liquid-containing drum. — W. H. C. 

Concentrating aqueous liquids; Process of . 

E. Collett, ^^signor to Norsk Hydro-Elcktrisk 
KvaelstofaUticschskab, Christiania, Norway. 
U.S. Pat. 1,181,920, May 30, 1910. Date of 
appL, Nov. 25, 1913. 

The liquid is evaporated by indirect heating and 
the vapours given off are conducted into the 
lower part of a drying apparatus charged with a 
drying agent. The middle portion of the drying 
apparatus is maintained at a temperature suitable 
for the drying process by withdrawing a portion 
of the liquid flowing through the apparatus, 
cooling it, and reintroducing it into the apparatus 
at a higher point. The drying agent after passing 
through the apparatus is introduced into the 
liquid being evaporated, to recover any vapour 
other tlian water vapour which may have been 
absorbed. — W. H. C. 

Desiccating apparatus. 0. E. and I. S. Merrell, 
Assignors to Merrell-Soule Co., Syracase, N.Y. 
U.S. Pat. 1,133.098, May 16, 1916. Date of 
appL, Apr. 4, 1910. 

An air whirling cham- 
ber, C, having tan- 
'^gential inlets, E, from 
the wind trunk, B, by 
which it is surrounded, 
communicates uith a 
desiccating chamber, 

A, by a conical open- 
ing, F. It is also pro- 
vided with a central 
air pipe, jr,also liaving 
a conical oriflee, Z, the 
cone being more acute 
than the cone, F. The 
liqmd to be desiccated 
is sprayed into the 
chamber a number 
of atomisers, J. — 

W. H. 0. 



Drymg apparatus. H. C. Ebel, Hanover, Germany. 
U.S. Pat. 1.176,700, Mar. 21, 1916. Date of 
appL, Aug. 10, 1915. 

A TALL, narrow, vertical drying chamber is pro- 
vided with a series of superposed conveyors, each 
consisting of a pair of oppositely curved troughs, 
28, connected by convex 
longitudinal plates. 29, 
and circular end plates, 
and mounted on a rotat- 
ing shaft. Scrapers. 32, 

.33, or 34, attached to 
the longitudinal plates, 
sweep over the surface 
of the troughs. Adjacent 
conveyors revolve in 
opposite directions, and 
the material, supplied to 
the uppermost one, falls 
into the next lower one, 
and so on, to a screw 
conveyor at the bottom. 

heated in suitable heating chambers on either 
side of the drying chamber, is passed through the 
latter.— W. H. C. 



Cooling or heating liquids or gases or treating air or 

gases with liquids ; Apparatus for . G. H. 

Walker, Malvern, and H. Heenan, Manchester. 
Ei^. Pat. 8676, .Tune 12, 1915. 

In cooling or heating apparatus consisting of two 
or more rotary drums formed of a number 
of convolutions of sheet metal, and mounted on a 
vertical shaft, so arranged that the gas passes 
vertically between the convolutions, guide-plates 
are provided between each pair of drums to collect 
the drops of liquid from the upper drum, and 
deii\'er the liquid as a constant stream to the 
drum below. A fan or propeller is also provide! 
to create a di*ai^ht. — W. H. C. 

Liquid-cooling tower. G. J. Stocker, St. Louis, Mo. 
U.S. Pat. 1,187,399, June 13, 1910. Date of 
appL, Mar. 26, 1914. 

The liquid to be cooled trickles down against a 
current of air, over a cooling surface composed of 
layers of parallel, spaced, horizontal .slats set up 
on edge, the slahi in each layer being at right 
angles to those in the adjacent layers. Diagonal 
vertical slats pass down through the passages 
thus formed, to bind the structure. — W. F. E. 

Raising or forcing liquids or elastic fluids ; Appar- 

alus for , H. A. Humphrey. London, and 

W. J. Rusdell, Wolverhampton. Eng. Pat. 8890, 
June 16, 1915. 

In intenial combustion pumps described in Eng. 
Pat. 11,818 of 1911 (this J., 1912, 626), energy is 
stored by compression only when tlie power stroke 
exceeds the normal stroke in length. The external 
work is done on the power stroke and the com- 
pression of the fresh combustible cliarge on the 
follow’ing stroke. The lenj^hs of the strokes are 
maintained within the desired limits by causing 
the pressure changes in the elastic cushion or 
cushions to control the supply of combustible 
mixture. The motion of the reciprocating part 
of the pump is transfonned into rotary motion for 
the purpose of operating the inlet and exhaust 
valves. — W. H. C. 

Freezing water-bearing strata in horhxg operations 

and ike like; Process for . A. Notzny, 

Gleiwitz, Germany. Eng.Pat. 16, 825, Nov.30, 191*5. 
Liquefied air is injected into the strata or into 
proes lining the bor ehole a.nd by its evaporation 
effects the freezing. — W. H. C. 

Tube-mill. D. E. Carlson, Assignor to Chalmers 
and Williams, Inc., Chicago Heights, lU. TJ.S. 
Pat. 1,183,431, May 16, 1916. Date of appL, 
July 14, 1915. 

A DIAPHRAGM for a tube-mill is formed of two 
plates adjustably secured together and having 
overlapping perforations. Projections from one of 
the plates extend into the perforations of the 
other plates. — W. H. C. 

Pulverising-mill. M. R. O’Shaughnessy, Elmsdale, 
Nova Scotia. XJ.S. Pat. 1,185,342, May 30, 
1916. Date of appL, July 28, 1915. 

A REVOLVING tube mill is divided into compart- 
ments by transverse partitions provided with 
radial convolutions, which increase in depth out- 
wardly. The mill has an axial inlet at one end. 
an axial outlet at the other, and axial com- 
municating openings in the partitions. The size 
of the openings increases from the inlet to tJie 
outlet. — W. H. 0. 


Gnnding-mUl or crusher. 0. Goltdammer, Katto- 
witz, Germany. U.S. Pat. 1,186,476, June 6, 
1916. Date of appL, July 31, 1915. 

An upper grinding roller is mounted horizontally in 
nxed beannga in two parallel frames, and by its 


vol. XXXV., No. 15.] 


Cl. IIa.— fuel ; GAS ; MINERAL OILS AND WAXES. 


823 


1 


rotation drives? a grinding ring surrounding and 
Supported by it. l^v'O other grinding roDers are 
mounted in bearings carried by levers pivoted to 
the side frames and rest in the lower part of the 
grinding rii^. A surrounding casing is removable 
in sections without affecting the adjustment of 
the rollers. — W. F. h\ 

Bone-black or other filtering media ; Process of and 

fi/nmraius for revivifyhig or decarhonising . 

M. Weinrich, New York. TJ.S. Pats. 14^4,307 ; 
and 1,184,398, May 25, 191(1. Dates of appl., i 
Nov. 19, and Dec. 13, 1915. | 

The material is heated in a closed chamber by , 
external means and is then discharged fi*om the I 
perforated bottom of the chamlier in fine streams ] 
into another chamber where it comes into contact ■ 
with a current of air ; or it may be passed through 
a revohing drum heated externally by fire gases 
and provided inside uith perforated lifting blades I 
through which the material is discha^ed in thin i 
streams against a current of air passing through J 
the drum. — W. H. C. 


used or a layer of paper yarn cloth having a layer 
of cellult^e or paper pulp firmly unit^ to it. 
Filtration, is more rapid than with a filter-cloth 
made of hemp or jute, a clear filtrate is obtained, 
and, especially in the filtration of sugar juices, the 
pores of the cloth are nob closed so quickly. — A. S. 

Liquefaction and seimraiion of gases ; Expansion 
apparatus for the — — R. Mewes, Berlin. 
Ger. Pat. 291,751, Oct. 29, 1912. 

A NARROW clearance space is left between the 
piston and the wall of the cylinder in which the 
gaseous mixture is compressed. The use of lubri- 
cants is thus rendered unnecessary, and the small 
quantity of compressed gas which passes through 
the clearance space to the space behind the piston 
produces cold by its expansion and thus performs 
useful work. — ^A. S- 

Tkermockemical reactions in closed I'essels ; Utilisa- 
tion of combustible gases produced by as 

heating agent in the process. Siemens und Halske 
A.-a.,Siemensstadt.Ger.Pat.291, 782, JulylS, 1913. 


Colloidal solutions in organic substances not miscible \ 

u'iih water ; Process of producing . H. 

Karplus, Berlin. Eng. l*at. 8(341, June 11, 1915. 
An irreversible colloid is removed from a hydrosol 
by producing within the latter an amorphous 
organic precipitate which is solu()le in the organic 
substance in which it is desired to produce the 
organosol. The precipitate is separated, heated 
to remove water, and then mixed with the organic 
substance, when an organosol of the desired 
colloid is obtained. Organosols suitable for use as 
phaimaceutical products, lubricants, catalysis, > 
pigments, etc., may be prepared in this way. ! 
(Reference is directed, in pursuance of Beet. 7, 
Sub-sect. 4, of the Patents and Designs Act, 1907, 
to Eng. Pat, 2382 of 1891 ; this J„ 1892,360.) 


The gases are burnt l)y means of surface com- 
bustion in a m.ass of refractory material surrounding 
the reaction chamber. — A. 

Fires ; Process for quenching by means of steam 

and water under pressure. F.- Arledtcr, Ham- 
burg. Ger. Pat. 291.7S8, Apr. 5, 1914. Addition 
to Ger. Pat. 291,380 (this J., 1916, 681). 

The quenching agent consists of steam under 
considerable pressure, which, immediately before 
use, is mixed with so much water under pressure, 
that a mist of relatively low temperature is pro- 
duced. In a space of 1000 cb.m, the strongest 
fu’e can be quenched in 3 — 5 mins, by means of the 
mist produced from 20 kilos, of steam of 16 
atmospheres pressure and 850 kilos, of water, 
without the use of flame-exting\ushing gases, such 
as carbon dioxide, etc.— A. S. 


Graphite compound [lubricant] and process of 
making it. G. Kirkegaard, Brookljui, K.Y., 
Assignor to National Graphite Lubrication Co., 
Wilmington, Del. U.S. Pat. 1,185,682, June 6, 
1916. Date of appl., Feb. 12, 1913. 

A NOK3LALLY soM lubricaut is formed by mixing 
finely divided flocculent grraphite with a partially ] 
carbonised resinous (shellac) binder. — W. H. 0. 

Lubricants; Method of making . C. H, Bier- 

baum, Buffalo, N.Y. U.S. Pat. 1,186,167, June 
6, 1916. Date of appl., Mar. 30, 1914. 

Graphite is ground in a dilute solution of 
asphaltum, and tbe mixture is diluted nith 
lubricating oil. — W. F. F. 

Liquid-heater ; Centrifugal . H. Fcldmeier, 

Assignor to D. H. Biirrell and Co., Little Falls, 
N.Y. U.S. Pat. 1,186,175, June 6, 1916. Date 
of appl., May 23, 1912. 

A CYUNijRicAL vessel with its axis slightly inclined 
to the vertical is mounted on a frame and provided 
with a rotating paddle, while it is sunounded l)y , 
a heating jacket and by an outer air jacket. Tliese | 
jackets are connected at their ends to annular , 
heads, one of which is mounted so as to slide ! 
ou the heating vessel. Liquid to be heated enters I 
at the iKittom and is delivered at the top into _an 
enlargement of the heating vessel provided with 
aii enlarged extension of tlie roteting paddle, 
the heated liquid is finally delivered tlirough an 
Opening iu the side of the la^er chamber. — F. F. 

for liquids, especially for sugar juices. 
Heifer und Langen Ges. m. b. H., Elsdorf. Ger. 
Pat. 291,519, Dec. 23, 1914. 

Filter-cloth woven from paper yarn is used : two 
more layers of the paper yam cloth may be 


Centrifugal separator. Jahn und Co., Amswalde. 

Get. Pat. 291,930, Feb. 27, 1914. 

An inner perforated cylindrical dmm and an outer 
non-perforated tapering drum are rotated at 
different spe^s. The solids separated from the 
material under treatment are moved towards a 
discharge opening at the smaller end of the tapering 
drum by conveyor-blades mounted on the outside 
of the cylindrical drum and on a cylinder rotatir^ 
inside the latter. Rollers movable freely in a 
radial direction are forced against the inner surface 
of the perforated drum and press the material 
I which separates thereon, and channels are pro- 
vided by which the material separated in the inner 
drum can pass into the field of action of the con- 
veyor-blades in the outer tapering drum. — A. S. 

Inflammable liquids; Storage plant for . A. 

Beretta, Jlilan. Italy, Assignor to Martini und 
Hiineke Masrhinenbau.A.-G., Berlin. U.S, Pat. 
1, 186,269, J‘iinc6. 1916. Date of appl., Sept. 30, 1913. 
See Eng. Pat. 22,400 of 1913 ; this J.. 1914, 64. 

Mill ipith grinding ring. E. Bouvier, NiederuzwiI, 
A^^nor to Gebr. Buhler, Uzwil, Switzerland. 
US. Pat. 1,187.246, June 13, 1916. Date of 
appl., Dec. 4, 1914. 

! See Eng. Pat. 24,120 of 1914 ; this J., 1916, 344. 

DA— FUEL; GAS; MINERAL OILS AND 

WAXES. 

Pitch ; Carbonisation of ■ ■ ■ E. W. Smith- 
Midland Junior Gas Assoc.. June 24, 1916. J". 
Gas Lighting, 1916, 134, 687 — 689. 

Tables are given showing the results obtained by 
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cxpcrifficuts cftmfid out in horizontal rotorts with 
two kinds of coal, with admixture of about 5% 
of various kinds of pitch, including pitches from 
coal tar, Mond producer tar, and petroleum. 
It w as found that up to 6% of pitch could be imed 
in horizontal rctortej but that tho use of pitch 
in vertical retorts gave rise to blockages. With 
medium quality coal, coal tar pitch was estimated 
to be worth 9s. 7d. per ton less than the cost 
price of the coal. Considering the results from 
the point of view of increased calorific value in 
the gas, the following results were arrived at, the 
figures representing the cost in pence of enrichment 
per 1000 cub. ft. by 10 B.Th.U. per cubic foot. 


With rifh coal. 

With poor coal. 

Coal tar pitch 

Mond tar pitch 

Pitch No. 1 (petroleum) . . 

„ „ 2 

Carburetted water-gas . . . . i 

Carburenc spirit 

C'anncI 1 

No enrichment 
1-63 

1-07 

0-62 

5' 

1- 

O' 

[ 0-65 

! 0-10 

0-96 

0-57 

0 

33 

50 


— W. H. C. 

Coal-gas plants; Comparison of modern — ; — . ^ V. 
Baker. Indiana Gas Assoc. J. Gas L^hting, 
1916, 135, 70. 

The records of a number of different types of 
coal gas plant were obtained and the average results 
are jotted as curves showing the relation of prime 
cost to capacity, the relative cost of retort house 
labour, and the relative carbonising costs of the 
various types. — W. H. C. 

Resinous woods as gas-making matermla. Jour, des 
Usines A Gaz,, June 20, 1916. J, Gas Lighting, 
1910, 135, 69. 

In’ an investigation of a committee of the Soc. 
Technique du Gaz (France), several kinds of 
resinous wood refuse were tried and it is concluded 
that none of the materials provides a satisfactory 
substitute for coal as a gas-makiug material except 
under special conditions. The gas has a higher 
specific gravity than ordinary coal gas and the 
sUts of the flat flame burners have to be wider 
than' usual. A considerable amount of lime is 
required to eliminate the large percentage of 
carbon dioxide in the gas. All gas obtained from 
wood contains acids of the fatty series which are 
liable to attack the iron of the condensers and 
other plant. — W. H. C. 

Gas-producers using wood ; Practical notes on the 

co7istruction of . V. E. Mojaroff. Rev. Soe. 

russe de .M(^tal., 1915, 2, 248. Rev. Met., 1915, 
12, Ext., 437—439. 

The most suitable dimensions of the gas-producers, 
which deal with logs 1*08 to 1’45 m. long, are : — 
height, 8 m. for damp wood, and 6*5 to 7 m. for air- 
dried wood ; the walls of the upper part of the 
shaft have an inclination of 87°, and those of the 
lower portion, 65° ; the interior walls bead in 
slightly toward the ash-pit. The latter should be 
of small section to avoid waste through the bars, 
and too high a temperature for the adjacent walls. 
The gas is dehydrated by being passed through a 
length of 126 m. of sheet-iron tube. Eight pockets 
are placed at equal distances for the reception of 
the condensed water and tar. As much as 7375 
litres of water has been obtained in 24 hours from 
235 cub. m. of or 73,710 kilos, of wood burnt. 
The gas on leaving the producers has a temperature 
of 2()0° C., falling to about 120° C., 5 or? m. along 
the gas condiAt. Here soot is deposited in lai^e 
quantities, and this has been the main cause of 
stoppages. ,n it be removed several times each 
week ti^ugh small openu^, continuous working 
over many mouths is possible. — T. Sr. 


Gas-meters ! Life of . Preliminary repoH of 

the Joint Committee of the. Institution of 
Ennineers and the Society of British Gas Industries. 
R. Lessing. J. Gas Lighting, 1916, 184, 586—591, 
Many samples of liquids deposited in meters were 
examined and were found to contain from 17 to 
33 % by vol. of hydrocarbons distilling below 
200° C. and from 5*6 to 9'3 grms. of naphthalene 
per 100 o.c. The objectionable odour of such 
liquids was found to be due to compounds of the 
mercaptan class. The non-volatile portion of the 
liquids contained residues of fatty oils, and collagen 
(a nitrogenous decomposition product of leather 
substance), and the ash consisted chiefly of iron and 
tin compounds derived from the metal of the meter. 
Ammonia and cyanogen compounds were also 
present, as well as traces of chlorine, zinc, and 
graphite. Purified coal gas has a considerable 
action on meters, due to the hydrocarbons deposited 
by cooling and absorbed by the scrubbing action 
of the lubricating oil, to the condensation of 
moisture, and to tlie absorption by the condensed 
liquid of ammonia, cyanogen compounds, and 
hvdrogen sulphide. The decay of the leather parts 
seems to be due to the presence of acid used in 
the manufacture of the leather. The agents 
causing the greatest damage appear to be acid 
introduced in the new leathers and as soldering 
flux, ammonia and cyanogen compounds noi 
removed by the purifying apparatus, and the 
deposited hydrocarbons. The latter are in some 
cases deriv^ from the spray of petroleum hydro* 
carbons introduced into the mains to overcome 
naphthalene troubles. — W. H. C. 

Kerogen and kerogen shales. E. H. C. Craig. J. 

Inst. Petrol. Techn., 1916, 2, 238—273. 
The yellow substances, known as “ kerogen, 
which yield petroleum and ammonium compounds 
on distillation, occur in shales, “ boghead coals,” 
etc., and are commonly regarded as the patent 
substance of petroleum. Microscopical examina- 
tion of sections of shales, etc., shows that these 
yellow bodies are of irregular shape and size, have 
no definite vegetable structure, but have frequently 
a ra^ating appearance similar to that of certain 
concretions. They do not disturb the lamination 
as do vegetable fossils or large inorganic particles. 
The conclusions drawn from the microscopic 
appearance are that they. are not fossil alg^e or 
spores, and that they have probably been formed 
since the deposition of the shale. In the case of 
torbanite or boghead coal they may to a large 
extent have been developed in situ, but in the 
case of ordinary shales are probably of outside 
origin. Analyses by Mills of kerogen from average 
Scottish shale gave the following results, excluding 
sulphur and nitrogen : — Carbon, 73 05 ; hydrogen, 
10-02; and oxygen, 16*33%. Hence kerogen is 
a highly oxidised product. The ratio of hydrogen 
to 100 of carbon is 14*5, as compared with 6 o for 
an average bituminous coal, 12-9 for pure Trinidad 
bitumen, and 15-9 for torbanite. The evidence 
su^ests that kerogen is a product rather than a 
parent substance of petroleum. — C. A. M. 

Petrolewn refining. A. Campbell. J. Inst. Petrol- 
Techn., 1916, 2, 274—299. 

Crude oil distillation : In most refineries some 
process of continuous distillation is now employed, 
the tower still being a convenient form of apparatus 
for the process of “ topping ” or removing small 
proportion of the fractions of low b.pt. flliu 
still invented by Trumble gives maximum heating 
and evaporation capacity with mi nim um' erection 
and working costs. The crude oil is heated in a 
retort in a primary furnace, and then introduced 
into the vertical cylindrical still through perforated 
plates at the top. It falls on to a conical plat^ 
which diverts it in a continuous stream to the 
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sides, down which it flows in a thin film. Other ! 
conical plates maintain the flow in the desired | 
direction until it reaches the outlet at the bottom. I 
The vapours are conducted into a vertical column ' 
and thence to the condensers. The plant is i 
suitable either for “ topping ** or for complete ' 
distillation. When 60 to 70% of the crude oil, I 
comprising all the benzine, kerosene, and inter- I 
mediate fractions, is to be removed, a series of i 
connected continuous cylindrical stills is commonly 
used. These range from about 19 to 30 ft. iii 
length by 7 to 10 ft. in diameter, and are fitted 
mtti internal flues to increase the heating surface, 
and have preheaters both for the distillates and 
residue. The benzine is redistilled in stills heated 
by means of superheated steam passed through 
coils, while the kerosene is redistilled in stills of 
the same kind as those used for the crude oil. 
The heavy oil is either distilled to yield lubricants 
or concentrated to yield residues. To prevent 
“ cracking,” the stills are connected with a vacuum 
pump. Extraction of paraffin wax . — The oil con- 
taining the wax is cooled first naturally and then 
by means ot refrigerators using liquefied ammonia 
or carbon dioxide. Cooling is applied in one or 
two stages according to the amount of paraffin 
wax in the oil and the temperature at which a 
bright filtrate is obtained. Slow cooling, as in 
apparatus cooled bv circulating brine, tends to 
cncct better ciystaliisatlon of the wax than the 
more rapid cooling by direct action of a refr^erating 
agent. The crude wax is separated from the 
frozen mass by pumping it through filter-presses 
givir^ a pressure up to 150 lb. per sq. in., and 
which are worked in a room chilled by brine pipes 
suspended from the ceiling. In another process 
of separation, patented bv the Triester Mmeralol 
Eaffinerie, the fluid mixture of oil and wax is 
cooled down uniformly with only sufficient motion 
to prevent the formation of a non-conducting 
coating on the vessel. This motion is provided 
by the movement of a skeleton scraper round the 
interior of the vessel, which is meanwhile cooled 
outside by a current of water. The paraffin is 
precipitated on a false bottom of gauze, through 
which the sweated oil readily passes. Refining of 
para^n vxix . — In Henderson’s sweating plant the 
wax is sweated in upr^ht cylindei’s of sheet iron, 

9 ft. high by 17 in. in diameter, within which other 
cylinders 7 in. in diameter are fixed. The latter 


I same process is used in small vessels not exceeding 
! 100 barrels in capacity. In Edeleanu’s process 
I (this J., 1914, 343), tte liquid sulphurous acid 
I dissolves the sulphur-containing constituents of the 
j oil, and thus eliminates the ob 3 ectionable odour of 
I distillate which contain sulphur compounds, 

I For example, a kerosene distillate containing 0-6% 

I of sulphur showed only 0 08% after the treatment, 

! while in another sample the sulphur was reduced 
j from 0-46% to 0-04%. Deodorisation may also 
1 be effected by treating the distillates with an 
j alkaline solution of lithaige, prior to treatment 
I with sulphuric acid. Candle manufacture. — The 
. paraffin wax is melted by means of steam and 
I mixed with a small proportion of stearine. and the 
j mixture is clarified by means of oxalic acid, which 
precipita^ any calcium salts present. The super- 
natant wax is run into a steam- jacketed pan, where 
impurities are readily detected. Thence it is 
transferred by means of a “ swimmer ” to a 
“ jack ” or bucket, which delivers a regular stream 
of melted material to the moulding machines. 

— C. A. M. 

Gaeoline ; Cost of making by the Rittman 

process. Min. and Eng. World, 1916, 44, 1132. 
The following U.S. Government estimates are based 
on the results of a 5-days run with an apparatus 
provided with five cracking tubes, each having 
a capacity of about 65 U.S. galls, per hour } 
allowing for stoppages, the total working capacity 
is 5000 barrels (1 barrel =42 U.S. galls.) per 
month. The yield of gasoline is about 17% and 
the loss 10%, whilst the residue consists of fuel oil 
equal in value to the fuel oil used as raw material. 
The cost of the plant is estimated as $15,000 and 
of the building as $5000. Using fuel oil at 50 
cents, per barrel (42 U.S. galls.), the cost of pro- 
duction of gasoline is estimated as follows : — 

5000 1>arTeis fuel oil $2500 

labour 500 

Fuel 100 

Electricity 100 

Repairs 100 

Interest and depreciation. 6% each 200 

Refliiiiig cost, 20 «.«nts per barrel 1000 

i Total cost $4620 

\ Residue, 3050 barrels at 50 cents i>er barrel 1S25 

; Net cost of 850 barrels of ga-soline ■?2795 


are open at top and bottom, and the annular space , 
between them and the outer cylinders is fitted with | 
a false bottom of gauze a little above the otitlet 
cock, while wire gauze is placed in layers round 
the inner cylinder. The wire gauze acts as a wick 
in drawing off the “ sweats ” and the process may 
be assisted by the suction of a steam injector. In 
Vyzel’s plant the sweating vessels are placed on 
trucks which pass progressively through a passage 
heated by means of air blown over a hot coil. Tlxc 
finished wax is melted in the outlet air sluice. 
-Mter sweating, the wax is freed from final traces 
of colouring matter by treatment with a de- 
colorising medium, especially bauxite, which has 
also proved efficacious for decolorising and deodor- 
^ing lamp oils and lubricants. The wax is best 
brought into contact with the bauxite by filtration, 
and all free moisture should be eliminated from 
both wax and bauxite. After the decolorbation, 
wax still adhering to the bauxite is extracted with 
petrol, the solvent expelled from the residue by 
steamin^and the bauxite incinerated and used 
^am. The decolorised wax is passed through 
mter paper (e.a., in Bryson’s filter) on its way to 
tne cooling racks. ChtmuMl ireedmei^X . — A method 
ot treating petrol is to pass it with a minimum of 
c^turbance through veroical vessels containing the 
chemicals, the reactions taking place as w^ as 
when agitation is used and with Lut little- loss of 
spmt. Kerosene is agitated with compressed air 
in large washers, while in toe case of lubricants toe 


= 7*8 cents i)er gallon of gasoline. 

Ix a similar way, the cost of gasoline is estimated 
as 9-71 cents per gallon with fuel oil at $1 per 
barret, 11 ’5 cents per gall, with fuel oil at Sl-47 
per barrel, and 13-9 cents per gallon with fuel oil 
at $2*10 per barrel. — A. S. 

Gasoline; ExtracHon of from natural gas ty 

absorption methods, G. A. Burrell, P. 51. 
Biddison, and G. G. Oberfell. Natural Gas 
Assoc, of America, May 15, 1916. Met. and 
Chem. Eiig., 1916, 1*. 651—660. 
ilosT of the so-caUed “ dry ” natural gases 
contain 1 to 2 pints of gasoline per 1000 cub. ft., 
and while this amount is too small to be recovered 
by compression and condensation methods (see 
this J., 1915, 1044), it may be profitably dealt with 
by an absorption method similar to the process 
of extracting benzene and toluene from coke-oven 
gases, except that the natural gas has to be treated 
at the pressure at which it is transported, viz., 
200 to 300 lb. per sq. in. The removal of gasoline 
from “ dry ” gas is also important on account of 
the solvent action of condensed gasoline on the 
rubber rings used in the pipe couplings of the 
trunk lines, involvii^ a large consumption of 
rubber and loss of gas through resulting leaks. 
It is considered that by absorption methods 
75,000,000 gallons of gasoline, at present nn- 
recovered, may be obtained annually. Tests were 
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made with an experimental plant having a capa- 
city of 15,000 to 30,000 cuh.ft. per hour. The 
absorbing oil was a mineral seal oil from which 
the dissolved gasoline was recovered by steam 
distillation, the oil then hei^ cooled and pump^ 
back to the absorber. This oil had sp.gr. 0-850 
(water — 1) and flash point (Pensky-^Martens 
closed apparatus) 135“^ C. The best results were 
obtained by using a stone tower absorber in w'liich 
the oil flowed down over a column of stones and 
the gas ascended. It wa.s necessary with this 
tower to circulate 4 gallons of oil per 1000 cub. ft. 
of gas. Tn the case of the two gases dealt uith in 
the experimental plant, the heating value was 
lowered 3-3% and 2-4% respectively by the 
extraction of the gasoline ; the one gas contained 
1-5 and the other 1 pint of gasoline per 1000 cub.ft. 
The sp.gr. of the gasoline obtained varied between 
77^' and 85'’ B. (sp.gr. 0-051 and 0-676). Tlie 
boiling points ranged from 80’ F. (26-7® C.) to 
300® P. (140® C.). The evaporation loss was about 
11% in 24 hours as compared with aii evaporation 
loss of about 2-4% in 24 hours of a straight 
refinery gasoline of 60-4® B. (sp.gr. 0-735). The 
vapour pressure of the gasoline ranged fmm 1 lb. 
persq. in. at 70® F. (21® Cb) to about 5 lb. at 100® F. 
(38® (J.). This latter value is of Importance as 
enabling the gasoline, under U.S. regulations, to 
be transported in tank cars, the specified maximum 
being 10 lb. per sq. iu. at 100® F. (38® C.). It is 
estimated that a plant capable of handling daily 
60,000,000 (uh. ft. of gas yielding I pint of ga.so- 
line per 1000 cub. ft., would cost $00,000. The 
gasoline obtained would realise $lc00 daily, at 
20 cents per gallon. Tests were also made in 
which the natural gas was simply passed into a 
naphtha of about 55® B. (sp.gr. 0-757), the product 
in this case being at once a commercial article 
requiring no further treatment. \Mieit the naph- 
tha had absorbed all the gasoline that was desired, 
it was removed and fresh naphtha substituted. 
By this scheme there were obtained yields of 
gasoline varying between 300 500% greater 

than by the oil absorption and distillation method. 
An objection to the process lies in the fact that a 
large amount of naphtha has to be handled — at 
least seven times the volume of the gasoline 
recovered. — T. St. 

Petroleum spirit; Discliaroe in eartfted receptacles 
containing ~ — which has been etectricatti/ charged 
through fiojcing through tiarrow tubes, f). Holde. 
Z. Elektrochem., 1916. 22, 195 — 199. (See also 
this J., 1915, 649 ; 1910, 411.) 

The extreme mobility of the molecules of fluid 
insulators causes them almost instantaneously to 
give up to the containing vessel any charge which 
they may have acqmred in flowing through narrow 
tubes or pipes. Although theoretically, therefore, 
petroleum spirit, having a conductivity of 10“^* — 
10“^5 w-ould take, if perfectly motionless, 39 — 390 
seconds to discharge say from 3000 volts down to 
300 volts, yet in practice any danger of a spark 
discharge is quite excluded oi>ing to the motion 
of the liquid, provided the pipes and walls of the 
receptacles are well earthed. Even in the most 
unfavourable cases the addition of a small quantity 
of acetic acid (0*1%) or alcohol would increase the 
conductivity to above 3 x lO'i* when even by 
conductivity alone the discharge would take place 
in less than a second. — G. F. 31. 


Automobile cylinder oils ; Data on the oxidation of 

. C. E. Waters. U.S. Bureau of Standards, 

Technol. Paper No. 73. J. Franklin. Inst., 1916, 
181, 850 — 851. (See this J., 1911, 608, 1367 : 
1913, 1000.) 

Ox exposure to sunlight and air for 438 hours the 
rate of increase of weight due to oxidation gradu- 


ally diminishes, and the formation of acid and the 
carbonisation value increase more rapidly. The 
Maumene number increases rapidly as the r^lt of 
oxidation but the iodine number is lowered. The 
oxidised oils emulsify readily when agitated with 
uTitei*, but filtration through animal charcoal 
removes the emulsifying agents. When theoilsare 
heated at 250® 0- forone to seven hours or for three 
hours at 230® — 280® O., carbonised matter forms at 
a i-apidly increasing rate. The greater the rate of 
carbonisation at lower temperatures the more 
rapidly does it increase at higher temperatures or 
on prolonged heating. It is, therefore, unneces- 
sary to pi-olong the heating in testing these oils. 
The carbonisation value is independent of the 
flash- and fire-points and of the loss from evapor- 
ation on heating. — A. B. S. 

Petroleum products ; Oxidation of . B. Schreyer 

and S. Kragen. Petroleum, 1910, 11, 521 — 5*22. 
Z. angew. Ohem., 1916, 29, Ref., 294. 

By the oxidation of different petroleum fractions 
by air in presence of finely powdered dry sodium 
hydroxide and mercury, yields of 1—1*5% of 
naphthenic acids ivere obtained in the form of 
viscous liquids of characteristic odour and red 
colour with green fluorescence. The residual 
petroleum had a high specific gravity owing to the 
presence of other oxidation products. These were 
removed by extraction with hot 75 — 80% alcohol 
whilst agitating with air. and were obtained in the 
form of a yeUow, fairly viscous oil, having a 
pleasant ethci*eal odour. The oil is easily soluble 
in oi^anic solvents, and consists of a tertiary un- 
saturated alcohol, — A. S. 

Production of aromatic f^drocarhons from paraffin 
teax. Egloff and Twomey. See III, 

Composition of carhureUed water-gas tar. Brunkow. 

See III. 

Heat treatment of steel in coal gas. Walter, See X. 

Determination of iodine and bromine in saline 
icaiers from petroleum-bearbig strata. Popa. 
See XIXb. 

Patkvts. 

Fuel [brigueiles]. E. R. Sutcliffe, Leigh, and 
Pure Coal Briquettes Ltd., Cardiff. Ene. Pat. 
5018, Mar. 31, 1915. 

OAUBO.VACEOUSsubstance^s such as coal, anthracite, 
coke, or charcoal, .arc reduced to a very finely 
divided statc,and in those cases where it is requisite, 
a binding material is added to the dust before it is 
compressed into blocks or briquettes. The bri- 
quettes arc then heated at such a temperature 
and for such a time as is required by the character 
and purpose to which the coke residue, or the 
by-products, are to be applied. A mixture of 75 % 
anthracite, 15% steam coal, and 10% dry pitchlsh 
stated to yield an excellent fuel when briquetted 
in mis way. It is necessary however to roast the 
anthracite in a retort in tne absence of air at a 
temperature of 300® to 700® C. before admixture 
with the other components of the briquette. 

— J. B. C. K. 

Fuel; 3Ianufaclure of oompositimi . C. T. 

Hopkins, W'althamstow, Essex. Enir Pat. 
14,771, Oct. 19, 1915. ^ 

A mx-nrRE of fine coal, or coal and cinders in the 
p^portion of 2:1, 161b., soot 81b., with or 
wthout wheat flour 0*25 lb., is mixed with water 
d pints, with or without sodium carbonate 1 oz. 
the mixture is moulded under pressure or worked 
by hand into spherical masses. — W. F. P. 
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TPiipl from anthracite duff or small coal ; Manu~ 

facture of . D. P. Lloyd and T. H. .Tolley, 

Ammanford, Carmarthen. Eng. Pat. 100,547, 
Jan. 11, 1916. (Appl. No, 450 of 1916.) 


A jcxTTTRK of anthracite duff or small coal 1 — l‘2o 
tons, lime or cement 1 cwt., and salt 2 — 4 lb., is 
moistened, and moulded in steam-heated moulds 
coated or lubricated with pitch. — W. F. F. 


Tirioueftind with crude naphihalem ; ^Innijor — — •. 

J Efr6m, Woltersdorf. Ger. Pat. 292,454, 

Oct. 4, 1913. 

'The crude naphthalene is melted in a closed 
chamber, and then led to nozzles which distribute 
it over the material to be briquetted ; on its 
wav it passes through a heating chamber, iu 
which it is retained for such a period that about 
one-fifth of its weight sublimes ; a cooled chamber 
is provided to collect the sublimed naphthalene. 
If the fraction of crude naphthalene which melts 
at about 70’ C. is used, the residue which leaves 
the intermediate heating chamber remains liquid 
at about 40’ C., at which temperature it can be 
mixed with the material to be briquetted, without 
any evolution of naphthalene vapour. — A. S. 


I Sulphur-bearing fuel and other substances ; Com- 

\ pound for Irealiiuf . C Foxwell, Assignor 

! to The Smoke-Coal Economizer Corporation, 
Baltimore, Md. U.S. Pat. 1,183,445, May 16, 

; 1916 Date of appl., Feb. 19, 1916. 

I Thk fuel is tresated before burning with a solution 
i of calcium chloride and borax, containing boron 
! and chlorine in the proportions represented bv 
I BCh.— J. B. 0. K. 

: Gas; Mamtfaclure [and testing] of . L. H. 

I Eady and H. W. Clarke, Southampton. Eng. Pat. 

I 8830, June 15, 1915. 

■ Gas Is drawn from a point between the retorts 
I and exlnauster by a water-jet pump and passed 
! through a cooler, filter, and governor to a jet 
' photometer or the like. The retort-house governor 
; hell carries a water tank, into which the short leg 
' of a siphon dips. The long leg of the siphon has 
; two branches with valves, one connected with a 
I water supply and the other to waste. These 
j valves arc manipulated so as to add to or uith- 
! draw fiom the water in the tank on the governor 
! bell while the photometer flame is kept steady, 
I and thus the gas is maintained at uniform qualitv. 
i — W.F.F.‘ 


Fuels ; Method of drying moist by addition of 

Quicklime. E. Schimansky, Berlin. Ger. Pat. 
292,541, July 31, 1915, 

The fuel is partially dried, then mixed with quick- 
lime, and pressed, the ratio of water to lime 
in the mixture being such that the lime is com- 
pletely slaked and the heat generated is sufficient 
to vaporise the remaining water. — ^A. S. 

Coal for coking; Process for compacting and 

dehydrating . E. Pohl, Rhondorf. Ger. Pat. 

292,336, May 19, 1915. 

Consolidation and dehydration of the coal is 
effected by shaking or jolting in a shaking machine ; 
during the operation a weighted plate is placed 
on the surface of the coal to consolidate the surface 
layer. — A. S. 


Coke-ovens ; Method of heating . C. Otto und 

Co. G.m.b.H., Dahlhausen. Get. Pat. 292,142, 
July 2, 1915. 

To attain uniform heatii^ over the whole of the 
heating wall, mixtures containing excess of air 
and of gas respectively are burnt iu alternate 
heating flues, and in the upper part of the flues 
the excess of gas from one set of flues is burnt by 
means of the excess of air from the other set. — A. S. 

Coke-oven. A. B. Peters, Westmont Borough. Pa. 
U.S. Pat. 1.183.401, May 16, 1916. Datg of 
appl., Sept. 10, 1913. 

The oven is provided in the side walls with a lai^e 
number of double heating flues of inverted U-form, 
the mixing chamber for gas and air l>eing con- 
nected with the lower ends of one of each pair of 
legs. A fuel-gas and hot-air supply is connected 
with the mixing chambers, and means are pro- 
vided for reversing the direction of the flow of the 
gases through the heating flues and mixing chamber 
as desired.— J. B. C. K. 

Coke; Method of improving for use as 

domestic fuel. A. SchoUenbruch, Dusseldorf. 
Ger. Pat. 291,568, July 23, 1915. 

Tm coke is impregnated with a thin paste of 
water, coal dust, and loam or the like, then 
coated with a thick paste of the same materials, 
and dried ; - dry coal dust is sprinkled over it 
towards the end of the drying process. — A. S. 


[Gas] retorts ; Revoluhle . W. Tliomas, 

Nanaimo, B.C., Canada. Eng. Pat. 9156, June 
22, 1915. 

A HonizoNTAL revolving gas-fired retort for coal 
distillation is provided with long combustion 
! passages in the walls, into which open a number of 
Bunsen burners. The coal is fed in at one end 
by a helical conveyor in a projecting neck of the 
I retort and the longitudinal gas-supply pipes for 
i the Bunsen burners are connected to an annular 
I groove in the projecting neck, which is sur- 
I rounded by a fixed coEm into which the gas 
j is led.— W. F. F. 

I Gas ; Method of making combustible . Method 

of carbonising fuel [coal] in vertical-retort gas- 
1 benches for the produciio7i of gas and carbonised 
1 fuel [coke]. Method of conducting conibu^ion. 

\ H. L. Dohertv, New York. U.S. Pats, (a) 

! 1,187,048, (B) 1,187,049, (c) 1,187,050, and (d) 

! 1,187,051, June 13, 1916. Dates of appl., Nov. 15, 

j 1911 ; (A), (b), and (c) renewed Apr. 28, 1916. 
i (a) a body of fuel is conveyed, at a rate greater 
j than that of complete combustion, past an oxidis- 
I ing current of such nature and in such volume that 
1 part of the fuel is converted into combustible gas. 

! Part of this gas is circuLated through the unburnt 
I fuel and then through the partly burnt fuel to 
cool the latter, and is then withdrawn with the 
main current of combustible gas. The coarser 
part of the cooled fuel is separated and mixed 
I with a regulated portion of fresh fuel for use as 
I above, (b) Coal or a mixture of coal and coke 
i is passed through a relatively long conduit heated 
i externally at its middle zone, and the gas is 
j witlidrawn through the fuel at the chargii^ end, 

! wliere the heavier distillation products are con- 
j densed in the fuel. Part of the gas is treated to 
! remove iUuminants, cooled, and passed through the 
j withdrawal end of the retort to cool the coke, 

! and then returned to the gases leaving the charging 
‘ end of the retort, (c) In a retort such as that 
described in (b), air is supplied to the heated zone 
in quantity sufficient to maintain the fuel at the 
desired temperature. Part of the discharged 
coke is mixed with the fresh coal charged into the 
retort to maintain its porosity, (d) In a retort 
such as that described in (c), a portion of the gas 
from the combustion zone is passed through the 
advancing fuel to preheat it and cool the gas, 
and the gas is then passed through the fuel at the 
^charge end to cool it and heat the gas, which is 


828 


Cl. IIb.— destructive DISTILLAtlON; HEATING; LIGHTING. 


[Aug. 15, 1916. 


then passed through the combustion zone. The 
rate of feeding of the fuel by gravity may be such 
that sufficient fuel remains unburnt to maintain 
the porosity of the charge in the retort. — W. F. F. 


Distilkition ; Process of and apparatus for . 

[Recovery of pentane from gasoline.] W. O. 
Snelling, Pittsburgh, Pa, U.S. Pat. 1,186,855, 
June 13, 1916. Date of appL, Sept. 28, 1914. 
To recover volatile components from petroleum 
oils, the oil is passed successively through a series 
of vaporisers and condensers at temperatures 
which progressively approach each other and 
approach the boiling point of the component to be 
recovered, the uncondensed vapour being removed 
at each stage. When applied to the recovery of 
normal pentane from gasoline, the vapour is 
passed through a condenser at 27® 0., and the 
condensed liquid passed successively through 
vaporisers and condensers at 47® C. and 32° C., 
and finally at 42° C. and 35° C. — W. F. F. 


Petroleum residues ; Process of treating . C. S. 

Palmer, Upper Montclair, N.J. U.S. Pat. 
1,187, 380, Junel3,1916.Date of appl,Mar.2,1907. 
The yield of volatile compounds from petroleum 
residues is increased by digesting the residues 
under pressure of the evolv'ed vapour between 
60 and 400 lb. per sq. in. and at a temperature 
above 200° C. but below the point at which 
substantial carbonilsation occurs, and without the 
addition of steam. The heating is continued till 
the greater part of the residue is converted into 
more volatile compounds, which are separated 
when the pressure is relieved. — W. F. F. 

Hydrocarhons ; Process of producing loiC'hoiling 

. E. C. R. Marks, London. From Iroline 

Co. of America, Wilmington, Del., U.S.A. 
Eng. Pat. 3327, 3Iar. 2, 1915. 

Low-boiunq hydrocarbons suitable as fuel for 
internal combustion engines are obtained by 
heating liquid or fusible hydrocarbons of higher 
boiling point in a closed v^sel to a temperature 
sufficient to develop a pressure of 200 — .500 lb. 
per sq. in., the volume of hydrocarbon being* 
from 0*125 to 0'.5 that of the vessel. The liquid 
is withdrawn under sufficient pressure to retain 
the \ow-boiling hydrocarbons \n solution at a \ 
lower temperature and these are recovered by \ 
distillation. (Reference is directed in pursuance 
of Sect. 7. Sub-sect. 4, of the Patents and 
Designs Act, 1907, to Eng. Pat. 18,419 of 1914, 
this J., 1915, 1045.}— W. F. F. 

Comlustwn or power liquids : 31etho(l for manu- 
facturing . J. N. Wingett, A.ssignor to 

W. A. Haggott, Denver, Colo. U.S. Pat. 
1,185, 747, June 6,1916. Date of appl.,Mar. 1,1915. 
Liquid hydrocarbon, such as kerosene, is mixed 
with toluene and a nitrating solution, and the 
mixture distilled. — W. F. F. 


Artificial fuel ; Furnace for the preparation of . 

V. Groom, London. U.S. Pat. 1,187,305, June 
13, 1916. Date of appl., Apr. 24,1916. 

See Eng. Pat. 24,085 of 1914 ; this J., 1916, 103. 


Coke-oven. N.* Schuster, London. U.S. Pat 
1,186, 687, Junel3,1916.Dateof appl., Dec.21, 191 4. 
See Eng. Pat. 29,494 of 1913 ; this J., 1914, 684. 

Coke-oven ,* Regenerative . 0. Wilke, .Assignor 

to C. Still, Recklinghausen, Germany. U.S. Pat. 
1,185,901, June6, 1916. Date of appl., junel 1,1914 . 
See Ger. Pat. 271,515 of 1913; this J., 1914, 471. 


Gas retorts; Settings of . H. A. Carpenter, 

Sewicklev, Pa., and Riter-Conley Manufacturing 
Co., Leetsdale, Pa., U.S.A. Eng. Pat. 100,628! 
June 8, 1915. (Appl. No. 4130 of 1916.) 

See U.a Pate. 1,174,390 and 1,177,171 of 1916 r 
this J., 1916, 527, 592. 

Oil-gas ; Process for manufacturing . B. van 

Steenbeigh, New York. Eng. Pat. 9155, June 
22, 1915. 

See U.S. Pat. 1,124,364 of 1915 ; this J., 1915, 216. 

Volatile composition suitable [as fuel] for exploeion- 

engines ; Process of making a stable , W. R. 

Gulick, Jersey City, N.J. U.S. Pat. 1,187,061, 
June 13, 1916. Date of appl., July 31, 1913. 
See Eng. Pat. 18,681 of 1913 ; this J., 1914, 244. 

Gas and liquid coolers and gas scrubbers. Eng. Pat. 
8762. See I. 

Industrial gas burners and furnaces. Eng. Pat. 
100,603. See I. 

Treatment of uaste sulphuric acid from the refining 
of tar oils or petroleum. Ger. Pat. 291,775. 
See III. 


Treatment of sulphuric acid residues from petroleum 
refining. V.S. Pat. 1,186,373. See VII. 

Gas analysing apparatus. U.S. Pat. 1,186,014. 
See xxin. 


IlB.— DESTRUCTIVE DISTIUATION ; 
HEAnNG; LIGHTING, 

Patents. 

[Arc-lamp] projector-carbon. W. G. Wilcox, Lake 
wood, Ohio, Assignor to National Carbon Co., 
Cleveland, Ohio. U.S. Pat. 1,186,253, June (3, 
1916. Date of appl., July 2, 1913. 

A MIXTURE of 19 — 10 parts of potassium silicafi) 
and 1 — 10 parts of potassium silicofluoride, alone 
or mixed with carbon, is used to form a core for 
projector carbons for arc lamps. — W. F. F. - 

UUravwlei radiation ; Apparatus for producing , 

F. G. Ivcyen, Rostou, Maas., Assignor to Cooper 
Hewitt Electric Co., Hoboken, N.J. U.^ Pat. 

* 1,186, 093, Juiiel3,1916.Date of appl., July 1,1913. 
Two chambers, containing hydrogen at different 
pressures, are separated by a mercury trap and a 
rock, so that a portion of the gas may be with- 
drawn fiom the chamber of low'er pressure hy 
suitable means, and successively replaced from the 
higher pressure supply chamber. — B. N. 

Electron emitting cathodes and process of manufac- 
turing the same. A. McL. Nicolson, New York, 
and E. C. Hull, Montclair, N.J. Eng. Pat. 
17,580,Dec,16,1015.UnderInt.Conv.,Dec.26,1914. 
Several succe^ive coatings of strontium hydr- 
oxide are applied to the metallic filament, and 
a^rwards similar coatings of barium resinate. 
ITie process is repeated, and the filament tlien 
h^ted to ignition temperature, thus producing 
alternate superposed films of barium and strontium 
oxides. — B. N. 


Ar^lamp electrode. M, Doetsch, Assignor to C. 
Condradty, Nuremberg, Germany. U.S. Pat. 
l,187,282,jTmel3,1910,I)ate of appl., Dec. 17,1913. 
See Eng, Pat. 22,223 of 1913 ; this J., 1914, 913. 


Treatment of sewage sludge and the like, Eng. Pat?* 
3355 and 10,262. See XIXb. 
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rarhuretted icaier^gas tar ; Composition of . ' 

H. K. Bninkow. J. Gas Lighting, 1916, 135, 67. ; 
from a carburetted water-gas plant generated 
at somewhat higher temperatures than ordinary, • 
and using Californian crude oil of 18*8® B. {sp.gr. 
fl-Q41), after passing through a settling apparatus 
had a sp.gr. of 1 026 at 95® F. (35® 0.). It con- 
sisted of about 60 % of water, 10 % of lampblack, 
26% of heavy oil, and 44% of naphthalene. It ; 
was nearly saturated with naphthalene and was ■ 
useless as an absorbent of benzol or light oil. 

— W. H. C. 

Aromatic hydrocarhons from paraffin tcax ; Pro- 
duction of . G. Egloff and T. J. Twomey. 

J. Phys. Chem., 1916, 20, 515 — 521, 

Hitherto only aliphatic hydrocarbons have been ; 
obtained by the cracking of paraffin wax, and the 
production of aromatic hydrocarbons by the ; 
cracking of petroleum has been ascribed by Brooks : 
(this J., 1915, 412) to the presence of compounds I 
containing the phenyl radicle in the petroleum. 
The authors’ experiments were made on a sample 
of commercial paraffin wax of m.pt. 47® C., con- 
taining 0.05% oil, and the vapour cracking 
apparatus described previously {see this J., 1915, 
1199) was used. No aromatic hydrocarbons 
were produced at atmospheric pressure and 500® C., 
but benzene, toluene, and xylene were formed at 
(iOO® C. at atmospheric pressure and at 600® and 
600° C. at loO lb. pressure. At 600® C. and 150 lb. 
pressure the oil produced by cracking contained 
6'6% benzene, 5-4% toluene, and 2-3% xylene, 
or 2'6, 2-2, and 0-9% respectively on the quantity 
of paraffin wax. — A. S. 

Nitro-compounds ; Chemical processes in the 

reduction of aromatic to amino’compounds 

on the large scale. P. N. Raikow. Z. angew Chem., 
1916, 29, 23^240, (See also this J., 1016, 627.) 
The “ activating ” influence of salts of the heavy 
metals on the action of metals on water owing 
to their hydrolytic decomposition, is the under- 
lying principle of the reduction of aromatic 
mtro-compounds by means of iron and water 
and a trace of hydrochloric acid. The ferrous 
chloride generated initially by the action of the 
\tou on the acid is hydrolysed by the water and 
the hydrolytic equilibrium is ^turbed by the 
removal of the free acid by reaction with a furtl^er 
quantity of iron, with the generation of hydrogen 
and reproduction of ferrous chloride, thereby 
completing the cycle, which is repeated so long as 
iron and water are present. The complete changes 
are expressed by the scheme: SFe+OHCH- 
CgHsNOj =3FeCl, -f2H80 and 

SFeClj -H SHaO [3Fe{OH)* + 6HC1] + 3Fe -I- 

C«n6N02-^3Fe(0H),-f-3FeCU-f2H30-i-C«H5NH2. 
The explanation of Muspratt previously given 
must accordingly be modmed to the extent that 
the reaction depends primarily on the hydrolytic 
decomposition of ferrous chloride by water, whilst 
the formation of aniline hydrochloride and its 
reaction with iron is subsidiary and incidental. 

— G. F. M. 

Systems in ichich water, a phenol, and a base con- 

sliluie the components ; Equilibria in . G. J. 

vanMeurs. Z. physik. Chem., 1916, 91, 313 — 346. 
J. Chem. Soc., 1916, 110, ii,, 304—305. 

The heterogeneous equilibria between phenol, 
water, and each of the bases, sodium hydroxide, 
potassium hydroxide, lithium hydroxide, calcium 
hydroxide, barium hydroxide, and strontium 
hydroxide have been investigated at 25® C. ; 
similar measurements have been made for the 
systems water, resorcinol, and each of the bases 


potassium hydroxide and barium hydroxide at 
30® C. The three components in varyir^ quantities 
were shaken in a thermostat until the required 
equilibrium had been set up ; the solid and the 
liquid phases were then analysed. The experi- 
mental results are expressed in tabular form and 
also in curves. The first-named six systems 
exhibit a binodal curve. All the systems examined 
show isotherms made up of several curves, and 
these represent solutions which at the experimental 
temperature are saturated with the solid phase. 
The folloAving substances occur as solid phases 
in one op other of the systems examined : 

C6H5.0K,2Hj0;C6H5.0Na,3H>0;CeH5.0Li,2H20; 

(CeH50),Ca,3H20; (C«n50)*Ba,4H,0; (C^HjOisSr, 
4H,0; 0,H5.0Na,2C6H5.0H ; and C^Hs.OK, 

aC.Hj.OH at 25® C., and CgHdOKj^tHA 
C«H402Ba,2Hj0 (?), and H0.C,H4.0K,2H20 at 
30® C. ' All the compounds mentioned above are 
soluble in water without decomposition. Tables 
of solubilities of these substances at the indicated 
temperatures are given. From the curves it is 
seen that by the addition of a base to an aqueous 
phenol solution, the phenol is eventually to a very 
large extent thrown out of the solution as phen- 
oxide. On comparing the composition of the 
boundary solutions, that is, solutions which are 
saturated with phenol and base, with one another, 
and with a saturated sedation of phenol in water, 
it is seen that the phenol content is’ much less in 
alkali solutions than in water, the values being : 
water, 93-78%; potassium hydroxide, 0-12 %; 
sodium hydroxide, 0-32%; lithium hydroxide, 
2'03%; calcium hydroxide, 1205%; barium 
hydroxide, 12-65%; and strontium hydroxide, 
22-52 %. In the solutions of the alkalis the phenol 
content increases as the content of alkali decreases, 
w'bercas with the alkaline earths l>oth phenol 
and base increase together. The mono-acid bases 
expel more phenol from solutions than the di-acid 
bases. At the same time, the incorrectness of the 
text-)x)ok statement, “ that phenol is easily 
soluble in alkali hydroxides,” is demonstrated. 


Hydrogen peroxide as a hydrolytic agent J. V. 

Hubsky. J. prakt. Chem., 1916, 93, 137 — 142. 
Hydrogen peroxide behaves towards cyanides 
as a hydrolytic agent converting them into amides 
according to the equation; B.CN+2Hg02 = 
HjO (compare Radziszewski,Ber., 
1885, 18, 855V Although not preceding with 
equal facility in ah cases, the reaction can be 
brought about with cyanides, which had pre\uously 
been found to resi.st the action of hydrogen 
peroxide, by using a large excess. Thus, 2-5 grms. 
of o-tolunitrile m 50 c.c. of methyl alcohol gave 
a vield of 2-1 grms. of o-toluamide on treatment 
at* 40®— 60® ^vith 200 c.c. of 3% peroxide and 

10 c.c. of A'/l sodium hydroxide, the reaction 
product being subsequently neutralised, evaporated 
to dryness, and extracted uith alcohol. Similar 
results were obtained witli a-naphthonitrile, whilst 
with iminodipropionitrile, and iminodi-isobutyro- 
nitrile, small yields of amides were obtained. 
With diacetonitrile, on the other hand only a small 
quantity of a condensation pioduct of this sub- 
stance with aldehvde, produced from the alcoholic 
solvent, namely, 2.4.6-trimethyI-3.5-dicyano- 
dihvdropvridine, could be isolated. Potassium 
ferricyamde was converted by hydrogen peroxide 
1 into an isomeric modification which gives in water 
i an intense brown red solution. — G. F. 51. 

1 GarboHisaiion of pitch. Smith. See Ha. 


Patents. 

S'Klpltiirtc acid from the refining of 

petrolcmn ; Treatment of iro.s/c L- otm, 
Kecklinghausen. Oer. Pat. 291,77o, 3Iay « 1914. 
The waste acid is warmed and fed to a steam jet 
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blower worlsed by steam under pressure, which 
may be superheated. The intimate mixture of 
steam and waste acid thus produced is delivei'ed 
to a vessel surmounted by a dome. The acid 
collects in this vessel, and the acid resins and other 
solid impurities settle out as a friable mass, which 
when freed frcm adherii^ liquid shows no sign of 
stickiness ; the clear liquid acid is discharged 
through a tube. The steam and volatile substances 
after rising through the dome, which may be fitted 
^^'ith baffles to facilitate separation of liquid 
particles, jmss to a condenser and then to a washer 
in which acid substances, such as sulphur dioxide, 
are absorbed ; a steam jet injector is fitted in the 
pipe connecting the dome with the condenser in 
order to facilitate the flow of gases and vapours 
through the apparatus. — ^A. S. 


2.^.\{i'TrichlQroanihracene ; Manufacture of . 

Farbw. voim. Meister, Lucius, u. Binning. 
Ger. Pat. 292,356, June 20, 1914. 

Anthracene or 9.10-dichloroauthracene is heated 
in a steam bath with sulphuryl chloride in presence 
of an indifferent solvent or diluent, e.g-, nitro- 
benzene. On cooling, 2.9.10-trichloroanthracene 
separates ; it is paired by crystallising from 
benzene. — A. S. 

«L 

Sulpko'chlorides of ike naphthalene series ; Manu- 
facture of . Farbw. vorm. Jlcister, Lucius, 

u. Bruning. Ger. Pat. 292,357, July 18, 1914. 
SULPHO-CHLORIDES of the naphthalene series are 
obtained by treating acyl-^-naphthylamines with 
chlorosulphonic acid. Acyl-a naphthylamincs, 
when treated in a similar manner, yield sulphonic 
acids. — A, S. 

I satin ! Manufacture of . Farhw. vonn. 

Meister, Lucius, u. Bruning. Ger. Pat. 292,394, 
Aug. 11, 19U. 

Is.vriN is obtained bv heating 3-amino»2.4- 
dihydroxyquinoline hy(lrochloride \rith feme 
chloride solution. The dihydrosyquinoline can be 
prepared from anthraniUc acid (Ger. Pats. 102,894 
and 117,167), and the latter from phthalic acid, 
so that the new method affords a means of obtaining 
isatin cheaply from naphthalene. — A S. 


o-Xiiro-l-alkylaminoantkraquinones ; Manufacture 

• Farbw. vorm. Meister, Lucius, u. 

Bruning. Ger. Pat. 292,395, May 7, 1914. 
O-XITRO-I-ALKYLAMINOANTHKAQUINON'ES are pre- 
pared by nitrating a-N-acidylalkylaminoanthra- 
quinones. — A. S. 

Anihroquinom-a-mercaptans and disfilphi^es ; 

Manujacture of . Farbw. vorm. Meister, 

Lucius, u.Bruning. Ger.Pat.292, 457, July 14,1914. 
ANTHRAQUiNONE-a-suLPHOCHLORiDES or the Cor- 
responding sulphinic acids are reduced with hydro- 
sulphites. — A. S. 


Thioureas of the anlhraquinone series ; Manufaciur 
— “• Fabr. Grieslieim-Elektron 

Ger. Fat. 291.984, Dec. 19, 1914. 

Thioureas of the anthraquinone series are pre 
paired by heatmg 2-aniinoanthraquinone or it; 
img-substitution products with an alkali xanthati 
in an organic solvent of high boiling point.-— A. S. 


D iani i nodiarytkeiones and X-alhjl substituted 

dknninoduirylthioketones ; Mamifoclurc of . 

J. Y. Johnson, London. From Badische Anilin 
und Soda Fabr., Ludwigshafen, Germany Encr 
Pat. 20,015, Oct. 6, 1914. ^ 

See Ger. Pats. 287,994 of 1913 and 289,108 of 
1914 ; this J., 1916, 352, 353. 


Plant for hriqueiiing vnih crude naphthalene 
Ger. Pat. 292,454. See IIa. 

IV.-GOLOURING MATTERS AND DYES. 

Pkenanthraquinone ; Dyes derived from . K. C, 

Mukherjee and E- R. Watson. Chem. 

Trans., 1916, 109 , 617— 628. 

Attempts to introduce additional hydroxyl groups 
into 2.7-dihydros]n5henanthraquinone, or 2-hydr* 
oxyphenanthraquinone, by treatment with man- 
ganese dioxide and sulphuric acid, or fuming 
sulphuric acid followed by fusion with potash gave 
no results of value, as apparently the phenanfchra- 
quinone molecule cannot withstand such treatment. 
Fri>m bromonitrophenanthraquinones, however, 
anilino-derivatives were obtained by DUmann’s 
method (Ber., 1901, 34 , 217A), the nitro-groups 
beii^ likewise replaced in some cases by the 
aniline residue. These products, which include 
2.7-dianilino-, 2-, and 4-nitroanilino-, nitrodi- 
anilino- and dinitroanilino-phenanthraquinone, are 
all dyes giving dark green, blue, or black s^des 
on wool (cp. Eng. Pat. 9311 of 1915; this J., 
1916, 1136). Phenanthraquinone vat dyes were 
prepared by the action of acid chlorides on amino- 
phenauthraquinones. They are dissolved by 
alkaline hydrosulphite and reprecipiteted on 
oxidation. Examjjles are 2-beDzoylaininophen- 
anthraquinone which gives pale pink shades on 
cotton, 2-phthalylamiuophenanthraquinone giving 
pale yellow shades, and 2-7-dibenzoyldiaminO' 
phenanthraquinone giving brownish-orange shades. 
Other derivatives prepared and examined as to 
their dyeing properties include 2.7-diarrunophen- 
antbraquinonemonosulphonic acid, giving duD 
green shades on alum-mordanted wool, phenanthra- 
quinone-2.7-bisazophenol, and certain more com- 
plex vat dyes obtained from dibromophenantto- 
quinoneand 2-ammopbenanthraquinone, p-phenyl- 
enediamine, and ^-naphthylamme respectively. 
In the latter cases however the products 
were impure, and the dyes apparently of no great 
value.— G. F. M. 


Kennes ; Pyeslu^ of . Ilf. 0 Dimroth and 

R. Fick. Annalen, 1916, 411 , 315 — 338. (Com- 
pare this J., 3910, 749 ; 1914, 957.) 

The similarity in properties between hydroxyac- 
tbrapurpuriu (l.3.4.6-tetrahydroxyanthraquinone) 
and decarboxyiated kennesic acid proves con- 
clusively that the latter is a derivative of the 
former. The colours of the alkaline solutions of 
hydroxyanthrapurpurin, decarboxyiated kenaesic 
acid, keimesic acid, and carinhiic acid are identical ; 
the spectra of these solutions and the absoiption 
spectra of solutions in sulphuric acid are similar, 
and dye-trials on wool and on mordanted cotton 
also show their relationship. Bromination of 
kermesic acid gives tribromococcin, and similarly 
bromination of hydroxyanthrapurpurin yields the 
iribromo-derivative. Reduction of kermesic acid 
with zinc dust and glacial acetic acid gives the 
leuco-compound of l-mcthy!-3.5.8-trihydroxyan- 
thraquinone ; apj>arently kerniesic acid loses, in 
addition to the acetyl and carboxyl groups, the 
i0-hydroxyl group in the same manner that purpurin 
is i^uced to quinizarin by this method. Kermesic 
acid is considered to be l-methyl-4-carboxy-7' 
acetyI-3,.').6.8-totrahydroxyanthraqiiinone. Car- 
minic acid is reduced in the same manner, and tlie 
statements of C. and H. Liebemiann {this J., 1914, 
544) that it is not an anthraquinone derivative is 
considered incoirect. — F. W. A. 

Naphlhociuinone derivatives; Degradation of hydr- 

oxyanlhraqKiirmies to . 0. Dimroth and E- 

Schultze. Annalen, 1916, 411 , 339—345. 

Autoxidation of arithragallol in alkaline solntiou 


Vol.XXXVw,iro,15.] 


Cl. IV.— colouring MATTERS AND DYES. 


831 


yields hydrosynaphthoqtiinonylacetic acid (Bam- 
berger and Praetorms, Monat^. Chem., 1902, 23, 
688), bat purpurin is degraded still further, giving 
•phthalic acid on air oxidation in alkaline solution. 
Careful oxidation of carminic acid in alkaline 
solution by means of hydrogen peroxide using 
cobalt oxide as catalyst yields 8-met}iyl-2.6-di- 
hydroxy-1 •4-naphthoquinone-3.5-dicarboxylic acid 
(this 1914, 956), and on similar treatment 
purpurin gives 3-aceto-2-hydn)xy-l. 4-naphtho- 
quinone. ^ese results are explained by assuming 
that the position of the quinone group in hydroxy- 
anthraquinones is changed in alkaline solution. 

— F. W. A. 


Anthradiminones, O. Bimroth and E. Schnltze. 

Annalen, 1916, 411, 345 — 350. 

The highly labile products obtained by the careful 
oxidation of carminic acid, kemiesic acid, and 
laccainic acid have not yet been isolated in a pure 
furirij but are considered to be anlhLadiquinones. 
The parent bodies of this class of substances, the 
1.4.9.10- and 1.2.9.10-anthradiqnmones have been 
prepared by the oxidation of quinizarin and 
alizarin respectively by means of lead dioxide and 
acetic acid. 1.4.9. lO-Anthradiquinone is obtained 
as stable yellow needles (m.pt. 211° — 213° 0.) by 
precipitation from benzene solution by means of 
petroleum spirit \ it is readily soluble in chloroform 
and acetone, less soluble in benzene and alcohol ; 
the solutions arc yellow u'ithout tlie fluorescence 
characteristic of quinizarin. The di<juinone 
oxidises qiiinol to ^uinhydrone, hydriodic acid 
to iodine, and is rapidly reduced to quinizarin by 
means of sulphurous acid ; quinizarin is also 
formed from the diquinone in aqueous solution or 
suspension, without addition of a reducing agent, 
slowly on allowing to stand and immediately on 
boiling, phthalic acid also being produced. On 
treatment with hydrochloric acid iu acetic acid 
solution, 3-chloroquinizarin (m.pt. 239° — 240° C.) 
is obtained. The solution of the diquinone in 
sulphuric acid has the bluish colour of purpurin, 
and not the colour of quinizarin as stated by 
Lesser (this J., 1915, 543) ; this conversion of 
quinizarin-quinone into purpurin is similar to the 
conversion of benzoquiiione into hydroxyquinol 
discovered by Thiele. 1.2.9.10-Anthradjquinone 
has similar properties, but is less stable. — F. W. A . 

Qnerceihi from ike bark of Phius pinaster. R. 
Lepetit and C. C. Satta. Atti R. Accad. Lincei, 
1916, [V], 35, i, 322—325. J. Chem. Soc., 1916, 
110, 1., 458—459. 


The yellow colouring matter obtained by treat- i 
nient of the extract of the bark of the Tuscany : 
pine with sodium bisulphite under pressure, and | 
I'oimerly regarded as fisetin (compare Lepetit, i 
Atti VI. Congr. Chim. Appl., Rome, 1905, III., | 
loC), is now shown, by means of its dyeing pro- j 
perties and the constants of several of Us deiiva- i 
tives, to consist of quercetin. ' 


Hydroxyazo compounds; Ecadions of nitrates of 

. G. Charrier. Gaz. Chim. Ital., 1916, 46, 

IL, 1—17. 

Tire «'iuthor has shown previously that, under 
suitable conditions, nitrates of hyilroxy- (or 
ammo-) azo compounds decompose, spontaneously 
or on heating, to ^neld a nitro-hydroxy {or amino) 
compound and an arvldiazonium nitrate : 
Ari.Nj.Ar^.OHCor NH 2 ), 2 HN 03 — n» 0 -^ 
wv. NH^) -f Ai-i.NtNO,) : N. 

'>nen the nitrates of the ethei's of hydroxyazo 
compounds are heated with concentrated hydro- 
laiogen acids, the anddiazonium nitrate first 
^ decomposed by the acid, furnishing 
a ^ the corresponding arylhalogen derivative 
example the nitrate of the 
uyi ether of phenylazo-8-naphthol when heated 


with hydrochloric acid, yields, in addition to the 
ethyl ether of nitro-^-naphthol, chiefly chloro- 
benzene, but small quantities of other compounds 
are formed by secondary reactions. When dis- 
solved in or heated with alcohols, the nitrates, 
of the ethers of hydroxyazo compounds decompose 
iu the following manner : Ari.Nj.Ar 20 R, 2 HN 08 -»- 
Ari.N2.APjOH-bR.N03-fHN03.— A. S. 

Anti-coagulaling adion of acid a?iilhie dyesiu^s on 
proteins. Hollande. See XIXa. 

Patext.s. 

[Azo dyestuff] ; Manufadure of a green chromium 

compound [of coi] . d. Imray, London. 

From Soc. Chem. Ind. in Basle, Switzerland. 
Eng. Fat. 15,064, Oct. 25, 1915. 

Two different chromium compounds have been 
isolated fmm the blue solution obtained by 
boiling with a chi'omic salt the commercial o- 
hydroxyazo dyestuff (Eng. Pat. 26,460 of 1912 ; 
tnis J., 1913, 905) obtained by coupling in alkaline 
solution 4.2.1-nitrodiazophcnol and l.S-amino- 
naphthol-3.6-disulphonic acid (Chrome Fast Green 
G; IMatine Chrome Green G), viz., a sparingly 
soluble red compound, which gives loose reddish- 
violet shades destroyed by chroming, and a green 
compound which gives on animal fibres valuable 
peen dyeings somewhat purer and bluer and of 
better fastness to light than the oiiginal dyestuff, 
the fastness to washing and alkali being very 
^od and to fulling and potting satisfactory. 
Example. 47 gims. of chiomiunr inuoride is dis- 
.solved in 1100 c.c. of hot water, 50 grms. of the 
commercial dyestuff (Chrome Fast Green G) 
added, and the liquid boiled for an hour until 
deep blue ; 120 grins, of anhydrous sodium acetate 
is added, the mixture boiled for a quarter of an 
hour, filtered hot, and the filtrate evaporated to 
500 c.c. ; the red chromium compound separates 
and the filtrate is mixed with 150 giins. of common 
salt and allowed to stand imtil needles of the 
green chromium compound separate. — F. W. A. 

Colouriixg matiers of the anihraquinone series ; 

Manufacture of . J. Y. Johnson, London. 

From Badische Anilin und Soda Fabr., Ludwigs- 
hafen, Germany. Eng. Pat. IT.TOl, July27, 1914. 
See Ger. Pat. 287,614 of 1914 ; this J., 1916, 171. 
4-AininoanthraquiDoneacridones may be produced 
by splitting off the S-sulpho group by means of 
acid, alkaUiie. or reducing agents during or after 
fhe-condensatioii process, or, in some cases, in the 
<lyeing bath, or after the sulphonated compound 
has been applied to the fibre. 

Colouring matters of the antkraquinone series ; 

Manufacture of and intermediate products of 

8\fch manufacture. New products of ike anthra- 
quinone, series. Colouring matters of the anthra- 
series. J. Y. Johnson, London. From 
Badische Anilin und Soda Fabr., Ludwigshafen, 
Germany. Eng. Pats. 3347. Mar. 2, 1915 ; 
100,580,‘AIar. 2, 1015 (Appl No. 2873 of 1916) ; 
and 100,581, Mar. 2, 1915 (Appl. No. 2874 ofl916). 
See Ger. Pat. 288,464 of 1914 ; this J., 1916, 355. 
A ,d-halogenanthraquinone may be used in place 
of antliraquinone-2-sulphoiiie acid, and the result- 
ing .d-aiylaminoanthraquiuones may be condensed 
further with an arylamino compound other than 
an amiuoantbraquinoDc, in presence of caustic 
alkali or alkali alkyloxide, with or ^vithout an 
oxidising agent. Dyestuff’s of the constitution, 
NTT 

where A is an anthraquinone 

residue, and Ar is an aryl residue other than an 
antliraqiiiiioiie residue, arc obtained. They can 
be used directly for the manufacture of lakes and 
give acid wool dyes when sulphonated. The 
formation of the /S-arylaminoanthraquinones and 
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of the dyestuffs may be effected in one operation 
instead of in two stages. 


A 20 dyestuffs ; Manufaefurc of . Parbenfabr. 

vomi. F. Bayer und Co. Ger. Pat. 291, *1-, 
• Nor. 28, 1914. 

Azo dyestuffs are obtained from the hydrazide of 
2.3-hydroxynaphthoic acid {Franzen, J. prakt. 
Chem., 1908, 78, 104) or its derivatives in which a 
hydrogen atom of the amino group is replaced by 
an aeidyl group, by coupling them, either in 
substance or on the fibre, with aromatic diazo- 
compouiids. The dyes are faster and give deeper 
shades than the corresponding ;J-naphthol deriva- 
tives, and are suitable for printing and for the 
preparation of pigments, — A. S. 


Sulplmr dyestuffs; Manufacture of yellow . 

Parbenfabr. vorm. F. Bayer und Co. Ger. Pat. 

292,148, Dee. 11, 1914. 

PnrMARV diamines of the diphenyl series, naethyi- 
ated in the nucleus, or their halogen substitution 
products are fused at a high temperature with 
more than one molecular proportion of sulphur, 
with or without addition of benzidine ; in the case 
of the tolidines the addition of benzidine is 
essential. The products dissolve readily in sodium 
sulphide solution and give fast, clear, greenish- 
yellow shades. — A. S. 


Mono- and disruio dyestuffs; ll/an«/od«fC of . 

J. Hausmann, Frankfort. Ger. Pat. 291,906, 
Mar. 29, 1914. 

Azo dyestuffs giving shades fast to washing and 
to light are obtained by coupling aromatic diazo 
or tetrazo compounds with oxindole-6-sulphonic 
acid. — A. S. 


N-Dihydro-l.2.2.'i'-anthraquinonc-cuine [Indanth- 
rene]; Manufaclure of a chlorine derivative of 

fast to chlorine. Chem. Fabr. Gtiesheim- 

Elcktron, Ger. Pat. 292,127, Mar. 18, 1915. 
Flh’ELY-DiyiDED Indanthrene is suspended or 
dissolved in a suitable medium and treated with 
chlorine at about 110° C., with or without addition 
of a chlorine-carrier. The product may be con- 
verted into trichloroindanthrene by treatment 
with alkaline hydrogulphite solution. It is similar 
in dyeing properties to the mixture of di- and tri- 
oUoro-derivatives described in F.ng. pat. 17,242 of 
1905 (this J., 1903, 1298).— A. S. 


V.-FIBRES; TEXTILES; CELLULOSE; 
PAPER. 


larger. In the case of the wools, owing to their 
relatively small thickness, the interference colours 
between crossed nlcols are only low mey or whitish 
coloum of the first order but the higher colours 
were studied in the case of the coarser fibres of 
horse hair and pigs' bristles.— J. F. B. 

SulphUe lyes; The ammonia test for— — •. E. 

Oman. Teknisk Tldskrift, 1916, 48, 4 — 6. 
SCLPHTTE lyes as used in the manufacture of wood 
pulp contain about 0-9% CaO and 4% SO,. 
They are tested from time to time during the 
boiling by addition of ammonia which at the 
beginning produces a white precipitate of calcium 
sulphite ; towards the end of the boiling this pre- 
cipitate diminishes, and if its volume falls below 
a certain limit, this is generally considered os proof 
that too little lime nas been present and the 
boiling is then stopped even if not finished. The 
author has proved that this ammonia test — also 
called Mitscherlich’s test — as applied at present 
gives no indication whatever of the quantity of 
lime present as sulphite and is, therefore, totally 
useless. If sufficient sulphurous acid is present 
all the lime wiU be precipitated, including that 
combined with organic compounds ; if not, only a 
very small precipitation occurs, so that the test 
is in reaUtv a test for the sulphurous acid rather 
than for the lime. It is necessary, in using the 
i test, to take out the samples of lye through a pipe 
j or worm cooled by water circulation in order to 
; prevent sulphur dioxide from escaping, but even 
: so tile test is quite illusory as a measure of the 
! “ exhaustion " of the lime. When a cooler is 
I used, however, the Mitscherlich test may be used 
: lor C'stimating the amount of sulphurous acid 
! present, provided some calcium chloride is added 
I to the ammonia used in the test. — 0. B. 

; Sugar formation in the sulphite cellulose process. 
\ E. Oman. Teknisk Tidskrift, 1916, 46, 6 — 3. 
j (See also this J., 1916, 172.) 

! Ix most investisratioiLs of the formation of sugar 
, during the sulphite boiling process, it has been 
j taken for granted that the different sugars present 
* in the lye are completely hydrolysed. The author 
; finds that such is not always the case, and gives the 
^ results of his esperimente as follows : 1. At the 
: beginning of the boiling the lye contains a large 
' proportion of uon-hydrolysed sugar, often more of 
this than of hydrolysed sugar. 2. The non- 
; hydrolysed sugar is split up by the acid liquor 
: durir^ the progress of the boiling, so that finally 
: it is sometimes — but by no means always — 
; completely hydrolysed. The hydrolysed (reducing) 
sugars were determined by Glassmann’s method 
; (this J., 1906. 236).— C. B. 


Animal wooU and hairs ; Optical refraction of . 

A. Herzog. Chem.-Zeit., 1916, 40, 528. 
The optical properties of a series of animal fibres 
have been studied with the polarising microscope 
for purposes of comparison with results previously 
recorded for vegetable and artificial fibres. The 
mean refractive indices of the animal wool and 
hair fibres are fairly high, ranging from 1*549 to 
1-553, as compared with 1*507 for natural silk, 
1*502 for flax, 1*557 for cotton, 1*543 for cellulo,se 
artificial silks, and 1*477 for acetate silk. The 
differences shown by the various species of wool 
and hair fibres are inconsiderable, owing to the 
similarity^ of their chemical composi^n and 
microscopic structure. The differences between 
the refractive indices in the two main directions 
of the fibre, which is a measure of the specific 
double refraction, are only small (0-007 — 0*009) in 
the case of the wool and hair fibres, comparable 
in dimensions with, but opposite in sign to the 
value for acetate artificial silk. The differences 
in the case of the cellulose artificial silks are much 


■ Paper ; Partial substitution of sodium bisulphafe for 

aluminium sulphate in the sizing of . 13. 

! Haas. Chem.-Zeit., 1916, 40, 571 — 572. 

; Sodium bisulphate has been proposed as a partial 
' substitute for aluminium sulphate in the sizing 
: of paper, but while the impure by-product forms 
of the bisulpliate are suitable for the sizing of the 
lower CTades of paper, it is considered that only 
; purified salts should be used for the finer grade.'=. 

: The most economical and convenient method of 
• employing pure bisulphate is to prepare a solution, 
as required, by the addition of sulphuric acid to 
: a solution of pure uonnal sodium sulphate, whiob 
; is less costly than the pure bisulphate and keeps 
: better on storage. In sizing the pulp, sodium 
: bisulphate or aluminium sulphate should be added 
; before the rosin size, in order to acidify the pulp 
: and to inhibit the action of the saline constituents 
of the water and fibre upon the dilute size-milk- 
; An eaually favourable result is obtained whether 
; the whole or only a portion of the bisulphate or 
; aluminium sulphate solution be added before the 
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rosin size, but if the rosin size be added first, as 
is the custom in many cases, the economical effect 
is not realised. — J. F. B. 

Cause and nature of soil acidity with special regard 
to colloids and adsorption. [Acidity of washed 
ahsorhent cotton.] Truog. See XVI. 

Patents. 

Silk and similar fibres ; Process for degumming . 

W. Buschhiiter, Crefeld, and M. Vo^t, Crefeld- 
Traar, Germany. Ger. Pat. 291,159, Nov. 29,1913. i 
Raw sUk is impregnated with a solution of an 
alkali salt, other than a soap, of which the acid is 
weaker than the amino-acids of the seriein, and 
is then steamed, and the seriein thus separat^l 
from the silk fibres is dissolved by means of a soap 
bath or by the foam from a boiling soap solution. 
Suitable salts are the alkali salts of silicic, boric, 
or stannic acid or of the acids of aoaroid resin, or 
alkali sulphides or aluminates. Witli certain of 
these salts a bleaching and weighting action is 
obtained in addition. — A. 6. 

Plax, hemp, and jute ; Preparation of fibres from 
Cyperus papyrus, X., as a subslUuie for P. 

Hoering, Berlin. Ger. Pat. 291,302, June 30, 
1914. Addition to Ger. Pat. 290,60.5. 

Papytius stems before being treated with hot 
water as described in the chief patent (see Eng. Pat. 
6971 of 1914 ; this J., 1915, 867), are .subjected to 
strong pressure, either in the fresh condition or 
after being moistened bv inimei'siou in water. 

—A. S. 


Wood' and other substances ; Process for obtaining 

fibre from . W. K. lYeeman, Oscawana, 

N.Y., Assignor to Hydrolose Process Corporation, 
New York. U.S. Pat. 1.186,055, June 13, 1916. 
Date of appl., Nov. 25, 1913. 

The material and chemicals are heated together 
in each of a series of digesters for i>eriods insuffi- 
cient to cause complete digestion in any one 
digester ; the mass is agitated in certain of the 
digesters and is transferred fi^pm one digester to I 
the next throughout the series, without cooling or ! 
-exposure to the atmosphere, until digestion is I 
complete. — J, F. B. | 

Paper ; Process and apparatus for reducing to j 

pulp. H. Wade, London From The General 
Waste-Paper Recoverv Co., Baltimore, Md., 
U.S.A. Eng. Pat. 3702, Mar. 8, 1915. 

Printed paper is steeped in hot water until 
softened, then charged into a pulpii^ machine in 
the proportion ot I part of drv paper to about 
20 of water, heated to 160'’— 200^ F. (71^'— 93=0.) 
and treated with a detergent mixture preferably 
containing soap, sodium silicate, and some free 
alkali. The pulping machine comprises a steep- 
walled feed hopper, a cylindrical tube closely 
sun’ounding a seric© of propeller blades of increasing 
pi^h, and a delivery pipe back to the hopper. 
Ihe propellers are rotated at such a high speed, 
^■^•>.1^00 — 2500 revs, per min., that they form 
cavities in the liquid surrounding tiiem, and 
circulation of the contents of the machine takes 
at the rate of about 1200 ft. per min. The 
of^paper approaching the cavities formed 
|>y the rapidly revolving propdlers are unable to 
lake up the speed of the blades and are there 
to an opposition of forces, one of which 
IS due to the in^t^ erf the paper and suspending 
11 ^^^stit/iiting a resistance against wMch the 
propellers draw apart the component fibres. The 
stock is washed in a suitable engine 
itu a drum washer until sufficientlv clean for 

re-manufacture into paper.— J. F. B. 


Paper and other materials ; Fireproofing of . 

T. J. I, Craig, and ^\^lipp Bros, and Tod, Ltd., 
Manchester. Eng. Pat. 8687, June 12, 1915. 
(SeealsoEng.Pat.16, 153 of 1914; thisJ., 1915, 868.) 
In the process of rendering materials non-inflam- 
mable by means of sodium aluminium carbonate, 
those materials in which the proofing agent cannot 
conveniently be precipitatt^ in situ, may be 
ti*eated by mixing or coating with a preparation 
of the double carbonate at any suitable stage in 
their manufacture. For instance, paper pulp may 
be mixed with a paste containing sodium aluminium 
carbonate precipitated by the action of excess 
of sodium bicarbonate on sodium aluminate. 

— J. F. B. 

Paper ; Manufacture of transparent airtight and 

waterproof . H. Ocser, Berlin-Schoneberg, 

Germany. Ger. Pat. 291,198, Sept. 2, 1915. 
Addition to Ger. Pat. 285,978 (this J., 1915,1139). 

I Fusel oil is added to the mixture of I'esin or 
j wax, oil, and alcohol used for impregnating the 
! paper, and a colouring matter or bronze powder is 
distributed over the surface of the impregnated 
paper. The fusel oil maintains the paper in a 
pliable condition wliilst it is being manipulated 
and later escapes by volatilisation. — A. S. 

Paper stock screening mackmes. A. R. Pauli and 
A. E. G. Madley, Montreal, Canada. Eng. Pat. 
10,808, July 26, 1915. 

Paper ; Method used in ihe manufacture of by 

machinery, together with ajyjyaraius for ihe purpose. 
J. H. Wallin and K. Granqvist, Kopmaiuiolmen, 
Sweden. U.S. Pat. 1,186,629, June 13, 1916. 
Date of appl., Nov. 14, 1913. 

See Eng. Pat. 20,242 of 1913 ; this J., .1914, 478. 

Degumming silk; Process of . 0. Rohm, 

Assignor to Rohm und Haas, Darmstadt, 
Germany. .U.S. Pat. 1,186,440, June 6, 1916. 
Date of appl., Feb. 5, 1915. 

See Eng. Pat. 2826 of 1915 ; tliis J., 1016, 418. 

Waterproofing jnalerial [for paper ] ; Method of 

heating . W. J. Mellersh- Jackson, lA)ndon. 

From C. S. Bird, East Walpole, ^lass., U.S.A. 
Eng. Pat. 18,093, Dec. 28, 1015. 

See U.S. Pat. 1,165,367 of 1915 ; this J., 1916, 250. 

Oypsinn product [/or coating paper]. U.S. Pat. 
1.178,010. See VII. 

Impregnation of leather or te.x'tile driving belts or 
the like. Ger. Pat. 291,461. See XV. 


VI.— BLEACHING ; DYEING; PRINTING; 
FINISHING. 

Wool and silk ; Effect of certain agencies upon the 

colaur and dyeing properties of , M. Fort. 

J. Soc. Dyers and Col., 1916, 32, 184—187. 

A BROWN COLOUR has been observed on wool 
after it has undergone any of the following tieat- 
ments : exposure, heating, steaming, Ixuling with 
water, action of alkaline solutions, action of strong 
acids, action of certain other chemical agents ; 
in the case of the first four agencies a prolonged 
tieatment is required. Whenever browning occurs 
some modification in affinity to dyestuffs also takes 
place. Exposure to light for 1 — 2 months not only 
causes browning but makes the wool far more 
susceptible to subsequent bro%vning under other 
agencies, e.g., heating, steaming, boiling, &c. 
Boiling with 5% sulphuric acid before exposure 
acts in a large degree as a preservative ; the effect 
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of tliis treatment is also preventive in the case of 
heating, steaming, and boiling. Stoving is no 
protection against the effect of exposure. Browning 
due to dry ironing sets in at 200° C. (after 1 minute), 
and definite scorching is observed at 250® C. 
Wool boiled with 5% aulpburic acid and stoved 
wool are more resistant than ordinary wool ; 
these treatments also improve the colour of 
scorched wool. The affinity for basic dyestuffs of 
wool browned by heat is increased, just as in the 
case of faded wool (see this J., 1916, 634). The 
influence of steaming on the affinity for dyestuffs 
has already been noted {loc. cif.), also the reversi- 
bility of the effects when the treatment is pro- 
longed. The browning of wool under the action 
of steaming is progressive with the duration of 
treatment. Previous treatment with sulphuric 
acid prevents the browning and a subsequent 
treatment is largely CAuative ; stoving is still more 
effective in restoring the colour of seamed wool. 
Wool after being boiled with water readily turns 
brown on subsequent exposure ; treatment with 
sulphuric acid acts favourably. Boiling with 
organic acids followed by repeated extinction with 
boiling water gives a product very liable to turn 
brown on keeping. Wool thus browned shows an 
increased affinity for basic, acid, and cotton dye- 
stuffs. The action of dilute alkalis is well known ; 
browning is progressive and fibre substance is 
dissolved. Previous acid treatment and stoving 
are protective only until the* combination of fibre 
and acid has been decom^sed by the alkali. 
Immersion in cold strong acids, even in a saturated 
solution of sulphurous acid, devdops a brown 
coloration of wool, which however disappears on 
dilution. The browning of wool by exposure, 
heating, steaming, and boiling would appear to be 
connected with the development and degradation 
of amino-acids ; oxidation by the action of the 
air also plays a secondary part, as is shown by the 
difference between heating in an atmosphere 
of inert gas and in air. Silk is a much less basic 
fibre than wool and is less susceptible to the 
browning agencies ; at the same time sulphuric 
acid has a less effective protecting influence. 


Patents. 

Dyeing, etc., textile TTiateriaU ; Apparatus /or . 

A. J. Craig, Galashiels, N.B. Eng. Pat. 9372, 
June 26, 1915. 

The direction of circulation of the dye-liquor, etc.. 



is reversed without violent agitation of the liauid 
by use of steam passing through the perfoiated 


ring, E?, or the nozzle, E®, in which case the liquor 
ascends the telescopic pipe, C, and passes through 
the perforations in C*, or alternatively by use 
of the steam coils, etc., in which case the 

liquor passes directly up into the cage, B, con- 
taining the material to be treated. In dyeing 
wool, uniform results are obtained and the woo] 
is not felted. — F. W. A. 

Dyeing yam [with vat dyestu^a] ; Proceas of . 

A. Schlegel, Mannheim, Ass^or to B^sche 
Anilin imd ^da Pnbr., Ludwigshafen, Gennanv. 
TJ.S. Pat. 1,185,943, June 6, 1916. Date of appi 
Nov. 3, 1911. 

See Addition of Mar. 7, 1911 to Fr. Pat. 359,466 of 
1903 ; this J., 1911, 1052. The process is applicable 
to anthracene vat dyes in general. 

Dyeing ariificial leather ; Process for . 

Weeber, Barn, Austria-Hungary. U.S. Pat, 
1,186, 052, June 6,1916. Date of appl., June24,19u’ 
The fabric is first impregnated with a mixture of 
ceUuIose esters and a suitable mordant, and after- 
wards dyed with basic dyestuffs. — P. C. T. 

Aniline Black ; Production of . A. Ehrenzwcig, 

Charlottenburg. Ger. Pat. 291,955, Dec. 9, 1913, 
Aniune Black is produced by the interaction, at 
a high temperature, of aniline, a diamine, aud 
chloric acid, with or without another oxygen- 
containi^ mineral acid, but without a salt of 
copper, iron, manganese, vanadium, or chromium. 
The dye-bath is stable and can be centrifuged 
without alteration, so that it is applicable to the 
machine dyeing of tissues, yarn, cops, etc. of 
cotton and of union goods (half-wool and half -silk). 
The black is very fast and is not affected by sulphur 
dioxide, and the method is particularly suitable in 
cases where resist-discharges are to be produced 
by Prud’homme’s method. — A. S. 

Black shades on xcool ; ProdiwHon of . Farben- 

fabr. vonn. F. Bayer und Co. Ger. Pat. 201,021, 
May 2, 1914. 

Wool is dyed a deep black, fast to milling and to 
by tr^tment in a solution of a mono- or 
polysulphonic acid»of a p-amino- or p-aiylamino- 
aryl-^-naphthylamine or a substitution product 
aud then oxidising, either in the same or a separat' 
bath, by means of a chromate, bichromate, o: 
chromic acid, with or without addition of acids o: 
salts.— A. S. 


Fast [khaki] shades on wool; Production of 

Farbenfabr. vorm. F. Bayer und Co. Ger. Pat 
201,456, Apr. 26, 1914, 

Level khaki shades, fast to washing, milling, and 
robbing, and very fast to Ught, are obtained bj 
dyemg wool in baths conmning dihydroxy- oi 
aminohydroxynaphthalenesulphonic acids and 
copper salts, with or without Edition of other sails 
or oxidising agents. — A. S. 

Dyeing dead or living hairs, furs, feathers, or the Vth. 
P. Fresenius and A. Zimmer, Frankfort. Ger. 
Pat. 291,138, Dec. 22. 1914. 

shades are produced by dyeing with aromatio 
hydroxy or amino compounds, with addition of 
salte of nickel, cobalt, manganese, bismuth, iron, 
or the like.— A. S. 

Jjiundrying and cleaning ; jSoMrin^f agent for • — ■ 
and process of using the same, W. F. Elwooil, 
Gr^nsburg, Pa. U.S. Pat. 1,180,300, June 0 , 
1916. Date of appL, Dec. 7, 1915. 

Fabrics showing stains are treated with a solution 
oi an acid sulphate salt or other soluble oxyg^on 
compound of sulphur having an acid reactions 
and a stabiliser,” e.g., sodium silicate.— J. F. B* 
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Rlfachirui jabrics in open form; Process of . 

Taylor, North Adams, Maas., TJ.S.A. Eng. 
Pat. 15,733p Nov. 8, 1915. Under Int., Cony., 
Jlov. 11, 1914. 

See U.S- Pat. 1,116,461 of 1915 ; this J., 1915, 901. 

Manufacture of aso dtieslnffs. Ger. Pat. 291,712. 
' See. IV. 


VII— ACIDS; ALKALIS; SALTS; NON- 
HEXALUC ELEKEKTS. 

c^lpTiuric acid-water mixtures ; The properties of 

mixed liquids. /. [Surface tension of] . 

J. L. R. Morgan and C. E. IJavis. J. Amer. 
Chem. Soc., 1916, 38, 5o5 508. 

The surface tensions of mixtures of sulphuric 
acid and water were determined at various tempera- 
tures, and formulae are given for calculating the 
surface tension and specific cohesion at any con- 
centration and at any temperature between 
0’ and 50° C. The surface tension was measured 
hv determining the weight of a falling drop 
(ilorgan, J. Amer. Chem. Soc., 1915, 37, 1401), 
and a mode of applying the method to liquidsof 
high viscosity is described. Both the addition of 
sulphuric acid to water and of water to sulphuric 
add causes an increase in the surface tension, so 
that different concentrations of sulphuric acid 
may have the same surface tension at the same 
temperature. The addition of sulphur trioxide 
to sulphuric acid also increases the surface tension. 
The results obtained and the variation of other 
physical properties with concentration are dis- 
cussed in their bearing on the question of hydrate 
formation in mixtures of sulphuric acid and water. 

— P. SODN. 

S/lenie acid ; Reduction of . W. O. de Coninclc 

and Ohauvenet, Ann. Chiin. Analyt., 1910, 

21, 114. 

WllEX a mixture of formic acid with a slight excess 
of colourless selenic acid (sp.gr. 1-4) is heated 
gradually to boiling, carbon dioxide is disengaged 
and selenium is precipitated. Malonic and pyruvic 
acids also reduce selenic acid ; acetic and succinic 
adds do not ; boiling with oxalic acid causes 
only partial reduction. The selenium deposited 
has a dark reddish-brown colour, is amorphous, 
and practically insoluble in carbon bisulphide ; it 
is apparently identical with that obtained by 
reducing selenic acid with sulphur dioxide. 

— E.H.T. 

Carbonic acid ; The time reaction in the neutralisa- 
tion of and the true dissociation constant of 

carbonic acid. L. Pusch. Z. Blektrochem., 1916, 

22, 206—212. 

The reaction OH'+COj-eHCO,'is the determining 
factor of the reaction velocity of the neutralisation 
of carbonic acid. Measurements with the pure 
acid showed that no alteration of conductivity 
with the time occurred, hencethe above reaction is 
apparently so accelerated by the hydrogen ions 
that the time reaction is no longer measurable. 
A similar catalytic action of hydrogen ions occurs 
jn the conversion of y-hydroxy fatty acids into 
lactones. In the neutralisation of carbonic acid 
the reaction velocity is proportional to the con- 
centration of the acid and base and inversely 
proportional to that of the bicarbonate. The mean 
value at 0°C. is k=0 043. By means of the 
residual current ” the concentration of the 
ndissociatcd molecule HjCO, was determined, 

whence the dissociation constant k = 

WM fomd to be 7-42 x 10“*, a value which is greater 
vnaQ that of acetic acid,— G. F. M. 


Ammonia ; Synthesis oj . C. Zenghelis. Comptes 

rend., 1910, 162, 914—916. 

Varying email fields of ammonia were obtained 
by passing mixtures of nitrogen (1 vol.) and 
hydrogen (3 vols.) through water at 90® C., in the 
presence of a colloidal or finely divided metal as 
catalyst. The metals used were platinum, pallad- 
ium, silver, copper, mercury, and gold, and in 
most cases the yields were considerably increased, 
although still small, by acidulating the water. 
Colloidal silver, prepared by Carey Lea’s method, 
was most effective. Ammonia was also product 
in small quantities by passing nitrogen through 
a mixture of zinc and dilute sulphuric acid, at 
90® C., or into contact with nascent electrolytic 
hydrogen, also by passing hydrogen through a 
warn solution containing ammonium, chloride and 
sodium nitrite ; but a much larger yield was 
obtained by the last method in presence of a 
metallic catalyst, and, in this way, using colloidal 
palladium, as much as 40 % of the nitrogen present 
was converted into ammonia. — P. Sodn. 

Soda-lime; Properties of . I, II, and III. 

I. Guareschi. Atti. R. Accad. Sci. Torino, 1916, 
51, 4—26, 59—82, and 263—278. J. Chem. Soc., 
1916, 110, u., 324—325. 

Many reactions which do not take place with 
sodium or potassiumhydroxide or lime, or take place 
only at high temperatures, occur at the ordinary 
temperature, and sometimes violently when soda- 
lime is employed. Further, soda-lime constitutes 
the most efficient agent to combat poisonous, 
irritating, or tear-producing gases, since it readily 
adsorbs chlorine, bromine, halogen hydracids, 
carbon dioxide, sulphur dioxide, carbonyrchloride, 
cyanogen, hvdrogen cyanide, cyanogen chloride, 
bromide and iodide, sulphur chloride, thionyl 
chloride, nitrosyl chloride, nitrogen peroxide, 
hydrogen arsenide, antimonide, sulphide, and 
seleuide, mercaptans, thiocyanic acid, indole, 
scatole, aldehydes, chlorocarbbnic esters, aromatic 
chloro- and bromo-derivatives with the halogen 
in the side-chain, ethyl bTOmoacetate and chloro- 
acetoacetate, chloi’oacetone, bromoacctophenone, 
acetic anhydride, etc. The soda-lime acts far more 
energetically w^hen recently prepared and stored in a 
hermetically sealed vessel. 100 gttns. of soda- 
lime in fine granules will absorb 1500 — 2250 
c.c. of carbonyl cldoride. Hydrogen sulphide ia 
readily absorbed by soda-lime, and the reaction 
is attended with the development of a very con- 
siderable amount of heat; when the current of 
gas is mixed with air the soda-lime becomes 
incandescent, whilst replacement of the air by 
oxygen results in a violent explosion. This 
incandescence isobserved only with freshly -prepared 
soda-lime, which should consist of granules 1 — 3 
mm. in diameter. 100 gnus, of soda-Unie absorbs 35 
litres of hydrogen sulphide. Soda-lime also absorbs 
Iiydrogen selenide, which produces rapid and 
intense irritation of the mucous membrane of the 
nose and is capable of paralysing the sense of 
smell for some hours or even days. Sulphur 
dioxide is absorbed by soda-lime, rapidly at first 
and subsequently more slowly, 26 litres being 
taken up by 100 grms. The mixture of 
hydrogen chloride, nitrosyl and nitroxyl chlorides, 
and chlorine obtained from aqua regia is also 
rapidly absorbed, and the same is the case at 
first with cyanogen, of which more than 6 litres 
is absorbed per 100 grms. ; the employment of 
soda-lime to retain the cyanogen emitted from 
blast-furnaces is suggested. Carbon monoxide 
at the ordinary temperature is absorlied but 
slightly or not at all. In presence of soda-lime, 
ammonia causes at the ordinary temperature 
reactions which otherwise occur only at high 
temperatures. Hydrogen phosphide, prepared 
by passing hydrogen into a flask containing 45 

B 2 
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—60% potassium hydroxide solution, and a few 
pieces of phosphoi'us, is apontaneoualy mfiam- 
mable, but loses this property when passed 
through soda-lime; the latter also absorbs 
phosphorus vapour. Soda-lime may be used to purify 
the hydrogen, obtained by the action of acid on 
iron or zinc, but it will not remove hydrogen 
phosphide, which is detected by the green colour 
ol the flame. Soda-lime absorbs many of the 
impurities of coal-gas and takes away ite foetid 
odour ; similar purification and deodorisation occur 
with acetylene, which is not absorbed by soda- 
lime. 

Alkaline earths \ciih alkali hydroxides i Mixtures 

oj ihe . I. I. Guarcschi. Atti R. Accad. 

Sci. Torino, 1916, 51, 372—377. J. Chem. Soc., 
1916, 110, ii., 325. 

The incandescence observed when a mixture of air 
And hydrogen sulphide is passed over soda-lime 
(prece(iing abstract) also occurs when the latter 
is replaced by a mixture of lime or, better, 
baryta with sodiiun or potassium hydroxide, even 
when the latter is present in relatively small pro- 
portion I potassium hydroxide is more effective 
than sodium hydroxide. A negative result is 
obtained when the liuie or baryta is replaced by 
glucinum oxide. 

Apatites ; Composition of . F. Zambonini. 

Comptes rend.j 1916, 162, 910 — 921. 
Crystals having the formula, CaCl 4*3-iCa,(P04) j, 
were obtained by fusing tricalcium phosphate 
with sodium chloride and washing the product 
with water. The crystals were more highly 
hirefractive than ordinary chlorapatite, 
CaClj, SCajiPOils, and are regarded as a solid 
solution of this double salt with calcium phosphate. 

— F. SODN. 

PaUadous salts ; Catalytic action of in oxidation 

reactions. G. Scagliarini and G. B. Bcrti- 
Ceroni. Gaz. Chim. Ital., 1916, 46 , II., 61 — 56 . 
Paliadous salts accelerate the oxidation of oxalic 
acid and of ammonia by persulphates and, in a 
lesser d^ree, the oxidation of oxalic acid by nitric 
acid. The effect is due to the action of the 
alladous salt as an oxygen-carrier. It is oxidised 
y nitric acid and, more readily, by persulphates 
to a palladic compound, which in turn is decom- 
posed by oxalic acid or by ammonia, — A. S. 

Tetrathionaies in alkaline solution ; Decomposition 
of - — as a source of error in certain iodine 
titrations. R. M. Chapin. J. Amer. Chem. Soc., 
1916, 38, 625—626. 

TETRATinoxATES are affected only slightly by 
sodium bicarbonate and still less by sodium 
bicarbonate in the presence of carbonic acid, 
but are sensitive to hydroxyl ions even in low con- 
centration. The treatment of solutions containing 
tetrathionaies with distinctly alkaline substances, 
before titrating with iodine (this J., 1914, 481), 
should therefore be avoided, and in the determina- 
tion of arsenic by Williamson’s method {this J., 
1896, 474) or its modifleations, it is preferred to 
use a dilute solution of sodium sulphite (con- 
tainii^ about 0-5 % of the anhydrous salt), instead 
of thiosulphate, as a dischai^ing agent for the 
liberated iodine. — F. Sodx. 

CaO-Alfii'MgO ; The ternary system . G. A. 

Rankin and H. E. Meruin. J. Am er. Chem. Soc., 
1916, 38 , 568—588. 

An investigation of the system CaO-AlgOj-MgO 
by the method of thermal analysis involved equi- 
librium of the three components themselves and 
the binary compounds SCaOjAl^Oj, 5Ca0,3Al20», 
0 a0,.^80a, SCaOjSAloOg, and MgOjAljOg in 
ternary solutions, no temaiy compounds being 


stable in contact with the melts. Equilibrium 
relations are exhibited in a series of tables and 
diagrax^ and in a representation of the concen- 
trationoemperature solid model ; these show 
8 fields of stability, 13 boundary curves, and 6 
quintuple points, two of which are eutectic points. 
The same types of ternary crystallisation are 
found as in the system CaO-AlgOs-SiOj (this J., 
1915, 139), and an equilibrium diagram is given 
which serves to indicate, when the original coin- 
position of a. ternary melt is known, the com- 
position of ihe solid phases which will cn’stallibe 
from it on slow cooUng, the order in which the 
pliases will separate, and the final product of 
crystallisation. In addition to the properties of 
the components and binary compounds previously 
given (this J., 1909, 1124), further observations 
have been made on the optical characters of the 
compounds SCaOjSjiljOs and Ca0,Al20g, and 
a new' (P) form of alumina, which occurred 
occasionally in charges of pure alumina, after 
melting and slow cooling, and which appeal's to 
be monotropic with respect to the a form (corun- 
dum), is described. The compound MgOjAljOg 
(lac. cit.) melts at 2135® C-i 20° and forms eutectics 
with magnesium oxide and also with both forms of 
alumina. — ^F. SODX. 

Aluminium niiraie { Hydrates of . R. Seligman 

and P. Williams. Chem. Soc. Trans., 1916, 109, 
612—617. 

Aluminictm nitrate crystallises in at least three 
forms each of which is stable in nitric acid of 
specific strengths. A hydrate Alj(NOs)el8 H^O 
is deposited in small needles from nitric acid 
solution of sp. gr. 1'42. It is the least soluble 
and most stable hydrate at 20® C. in nitric acid 
of this strength. In nitric acid of sp. gr. 1-5 the 
hydrate Alj(N03)6,12H20 is alone stable, and is 
moreover deposited initiaUy fi'om solutions of 
aluminium in the above mentioned weaker acid 
in large lozenge-shaped crystals which chaise 
spontaneously into the octodecahydrate. In acids 
of intermediate strength a hydrate containing 15 
or I6H2O and crystallising in thin plates, is the 
stable form. — G. F. M. 

Cupric thiocyanate; Action of icater on . 

J. C. Philii) and A. Bramlcv. Chem. Soc. Trans,, 
1916, 109; 597— 4>03. 

Cupric thiocyanate, precipitated from cupric 
chloride solution by excess of potassium thio- 
cyanate, is dowly acted on by the ^vater present, 
reduction to cuprous thiocyanate being ultimately 
complete. The other products formed con- 
currently, namely, carbon dioxide, ammonia, 
urea, hydrogen cyanide, and thiocyanic and 
sulphuric acids, W’ere found to account quantita- 
tively for the oxidised thiocyanogon radicle. 

cupric thiocyanate was precipitated from 
cupric acetate solution cyanogen was formed in 
addition to the substances already specified. The 
following equations are suggested as representing 
the different ways in which the reaction between 
water and cupric thiocyanate occurs : — 
8 Cu(CNS )3 -FCHgO ^8CuCNS -I-7HCNS -bCO* 
4-NH4HSO,; 

6Cu(CNS)j-1-4H20 ^ 6 CuCNS -1-5HCNS+HCN 
+H 2SO4; 

14Cu(CNS). -fSH 2O = 14CuCN8 12HCNS 4* 

C2N5-f2H2SO,; 

16Cu{CNS), + 1 IH .0 = leCuCNS -f 14HCNS 
•l-COg-f-CO(NHj)2-|-2H2SO,. 

— G. F. M. 

Manganic compounds; Constitution of . d 

Meyer. Z. Elektrochera., 1916, 22, 201 — 202. 
The colour of manganic salts depends largely on 
external circumstances, and in all cases the 
absorption spectra are practically identical, hence 
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thfi concluskin of Sem (this J., 191o, 1248} that 
there are two series of manganic salts is unwar- 
ranted. 'lie existence of manganic nitrate is 
pstremely doubtful, the solution obtained by Seni 
heinir in all probability a colloidal hydrated 
^^anese dioxide. In pure manganic chloride 
j^ons no manganous ions are present, hence 
^m’s views on the existence of di- and q\iadri- 
valent manganese in equilibrium with trivalent 
ions are incorrect.— O. F. M. 


Radium; Experimenis on the e.'clra4^tion of — *— 
irom carmHle ores with concentrated sulphuric 
H. Schlundt. J. Phys. Chem., 1916, 20, 
485—494. (See also U.S. Pat. 1,181,411 of 
1916; this J., 1918. 890.) 

The carnotite ores of Colorado and Utah, consist 
of a sandstone with a clay binder which carries 
the mineral carnotite, a hydrated potassium 
uranium vanadate containing some barium and 
calcium. The exneriments were conducted on a 
low-grade ore containing 1-86% of uiUTiium 
(as UaOj), 4 03% of vanadium (as VjOs), 1-36% 
of moisture, and 4*88 parts per billion of radium ; 
also on a high-grade ore with 14-39% of uranium, 
9-67% of vanadium, and 42-78 parts per billion of 
radium. Experiments with 100 grra. chaises 
of the former showed that treatment with 78% 
(60® B.), or stronger, sulphuric acid gave a radium 
extraction of fully 90%, and that t|ie vanadium 
and uranium were completely removed with 35% 
acid. Temperature conditions w'ere of less 
moment than concentration of acid. At the 
ordinary temperature 90% acid gave an 
estiaction of 84% from the low-grade ore in 24 
hours, but lo minutes sufficed when the cha^e 
was added to boilhig 78% acid and was well 
itirred in. The high-grade ore was less easily 
?xtracted ; one hour’s treatment with 90% acid 
ip to 290® C. removed 89 % of the radium. Laige- 
icale experiments w'ere conducted with 10 htlo. 
.‘harges of ore ground to pass through a 20-niesh 
jicve. The charge was introduced gradually into 
18 litres of 78% acid at 190® C. contained in a 
)0-htre cast iron vessel, and heated to 220® 0. 
!or at least 15 mins. Urauium, vanadiam, and 
iron and aluminium are thus converted into 
Kiluble compounds and the calcium, barium, and 
'adium are dissolved as bisulphates. The liquid 
IS cooled to 130® 0., and the insoluble sUicates 
md silica are filter^ off on a stonew’are filter 
packed with “ Filtros ” under a pressure of 
1 — 10 cm. of mercury, the roarecr particle’s being 
poni ed in first. TTieVesidue is dry within 30 mins, 
and is then washed with two 'successive portions 
of 5 litres of Ihe hot concentrated acid. The acid 
filtrate is poured into eight times its bulk of hot 
water, whereby the radium and barium sulphates 
are precipitate, and by adding dilute barium 
chloride solution (5 gems, per 100 lUres) a 2% 
increased extraction of radium is obtained- After 
standing for at least 3 days the supernatant liquid 
is siphoned off, and the crude sulphates are 
washed on a filter with hot water containing a trace 
^f barium chloride, and then dried. With low- 
grade ore, radioactivity measurements of these 
show that the radium concentration is 
-33 times greater than that Of the original charge : 
^ith hi^.grade ore it is only 35 times greater. 
Ihe residue on the suction filter contains soluble 
vj^i^dium, uranium, and iron sulphates, together 
w’lth acid retaining some radium. By washing it 
several times ^v^th hot water and stirring thoroughly 
(on the filter), a deep blue filtrate is obtained 
Which gradually deposits a white precipitate con- 
^ original radium content 
r Vi? actual recovery of radium was 

nOv ^ less than was expected from the estimate 
the losses in tailings and solutions. — E. H. T. 


Inorganic hydrogels ; Effect of freezing on certain 

. [Hgdrogels of alumina, silica, and ferric 

oxide.] H. W. Foote and B. Saxton. J. Amer. 
Chem. Soc., 1916, 38, 588t-609. 

ITydrogels of alumina, silica, and ferric oxide, 
containing know’n proportions of total water, 
were subjected to progressive cooling in a dilate- 
meter, as long as the influence of freezing was 
apparent on the volume-temperature cujve. After 
removal of all water present in its usual free condi- 
tion, the volume continued to increase somewhat 
down to a low temperature (below — 20® C.), 
owir^, it is thought, to the freezing of adsorbed or 
capillary water, of lower Vi^pour pressure and 
therefore lower freezing point than “ free ” water. 
The proportions of free ami capillary water were 
calculated from the expansion effect, whilst the 
difference between their sum and the total water 
is taken as combined water. The capillary and 
combined water corre^^pond to that previously 
supposed to be in solid solution (Foote, J. Amer. 
Chem. Soc., 1908, 30, 1388); but the free water, 
determined by the dilatometer method, includes 
part of the capillary water, on account of super- 
cooling, so that the “ apparent capillary water” 
given (tMt separating below — 6®C.) is too low. 
With aluminium hydroxide, the amount of 
capillary water did not change when the free water 
was allowed to evaporate ; but repeatetl freezing, 
whilst having little effect on the combined water, 
converted most of the capillary water into free 
water ; after standing for 8 months, however, 
the total free and capillary water had increased 
at the expense of the apparently combined water, 
and with such material (considered as best repre- 
senting ^uilibrium), 37 1% of combined water 
was obtained, as against 34‘6% calculated for the 
formula Al(OH)s. Silicic acid contained a much 
higher proportion of capillary water than 
aluminium hydroxide (over 0*7 grm. per grm, 
SiOj), and the proportions of free and capillary 
water were but little altered by successive freez- 
; the percentage of combined water corre- 
sponded approximately to the formula SiO 2,1*3H jO. 

With ferric hydroxide, freezing caused very littie 
change in the capillary water, but from the lorm 
of the volume-temperature curves, this water is 
thought to be more firmly held or lodged in finer 
capillari^ than in the other colloids examined ; 
the proportion of combined water corresponded 
to the empirical formula F e jO 3, 4' 25H jO. — F. Sodn 

CobaJtous oxide and other meiaUic o.vid€s ; Reactions 

between at high temperatures. J. A. Hedvall. 

Z. anoig. Chem., 1915, 93, 313. Chem.-Zeit., 
1916, 40, Rep., 196, (See also this.!., 1915,1052.) 
Btkman's green probably does not consist of 
zinc oxide and cobaltous oxide, but of cobalfco- 
zincate and zinc oxide. The crystals are not 
isodimorphous, but hexagonal stnictures of 
hexagon^ white zinc oxide and hexagonal green 
cobaltozincate. The green colour could not be 
produced additively from brownish prismatic 
cobalt oxide and zinc oxide. Cobaltous oxide 
gives with glucinum (berrlJrum) oxide only a 
dark grey mass ; with t hromic oxide a g^n 
Ovtahedral spinel, CoO.OaOj; and with titanium 
oxide a metatitanate, CoO.TiOj. Xo compounda 
are formed with zirconium oxide, thallium oxide, 
cerium oxide, or silica, but crystalline vanadates 
and tantalat^ are formed. — T. St. 

Xilrogen ; An active modifkation of . VII. 

R. J.. Strutt. Proc. Roy. Soc., 1916, A., 92, 
438 — 450. (See also this J., 1915, 422.) 

The production of active nitrogen from a steady 
discharge obtained from a direct current dynamo, 
using a tube 18 mm. iliameter, between aluminium 
disc electrodes 136 mm. apart, is greatest near the 
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cathode, falls oft to a minimum in the Faraday- 
dark space, and increases again in the positive 
column to a value constant along that column 
but less than at the cathode. A much greater 
yield of active nitrogen is obtained from the 
positive column in a narrow tube of 6 mnoi. 
diameter than in a wide one of 15 mm- diameter. 
The potential gradients in the wide and narrow 
tubes were nearly the same in each case, so that 
the different yields of active nitrogen cannot 
be attributed to the potential gradient, but must 
rather be connected with current density. As the 
len^h of positive column traversed by the gas 
is increased, t ie yield of active nitrogen increases 
to a limit, OT/ing to a destructive action of the 
discharge which beyond a certain concentration 
destroys the active nitrogen as fast as it is pro- 
duced. It is known that a trace of oxygen, or 
other gas, increases the yield of active nitre^en, 
and the amount of oxygen required considerably 
increases the fall of potential at the cathode, but 
it does not measurably affect the fall of potential in 
the positive column. A smaller quantity of active 
nitrogen is produced at atmospheric pressure than 
at the usual pressure of 5 mm. of mercury or l^s, 
owing to the destructive action of the surrounding 
gas on the active nitrogen as it is produced. If a 
copper cathode be employed the metal disin- 
tegrated by the discharge emits its line spectrum 
exciW by active nitrogen, as in those cases where 
active nitrogen is led over a heated metal. — W.G.C. 

Oxygen; Solvhility of in salt solutions, and 

the hydrates of these salts, 0. G. MacArthur. 
J. Phys. Chem., 1916, 20, 495—602. 

The solubility of oxygen in aqueous solutions of 
various concentrations of the following substances 
was determined by Winkler’s manganous hydroxide 
method : the chlorides of lithium, sodium, 
potassium, rubidium, caesium, ammonium, mag* 
nesium, calcium, barium ; the bromides and 
sulphates of sodium and potassium ; the iodide 
and nitrate of potassium ; and sucrose. In every 
case the solubility diminished re^larly with 
increasing salt concentration, and with ammonium 
chloride the diminution was particularly great. 
The values obtained for the solubility in sucrose 
solutions were low and somewhat unreliable owing 
to the sugar being slowly oxidised by the dis- 
solved gas. — E, H. T. I 

Phosphorus; The system from the point of \ 

view of the theory of allotropy. A. Smits and S. 0. | 
Bokhorst. Z. physik. Chem., 1916, 91, 249 — 312. | 
J. Chem. Soc., 1916, 110, ii., 317—319. 

The vapour-pressure curves of molten white and 
violet phosphorus were found to belong to one and 
the same vapour-pressure curve, indicating that 
liquid white phosphorus may be termed super- 
cooled liquid violet phosphorus. When violet phos- 
phorus has not been completely freed from white 
phoephorua by extraction with carbon bisulphide, 
the vapour pressure is always too high. Above 
450“ C. the last traces of white phosphorus are 
transformed with measurable velocity into violet 
phosphorus, and the vapour pressure sinks to the 
value appropriate for the violet phosphorus. Red 
phosphorus is a metastable modification, which 
never exists in internal equilibrium and is not 
a homogeneous substance. The authors term it 
“red-coloured phosphorus,” and characterise it as 
a mixture of mixed crystals of varying composition. 
The only stable solid modification of phosphorus 
is violet phosphorus (the metallic phosphorus of 
Hittorf), and the colour of this depends on the size 
of the iS^rtinles, as is shown by the fact that, using 
the same method of preparation, red specimens 
and violet specimens are obtained which have 
the same vapour pressure and specific gravity. 
Graphically it has been shown that the triple 


point of violet phosphorus lies at 589*5'' C. and 
43*1 atms. An exact experimental determination 
gives 589*5® C. as the temperature of the triple 
point. The heat of sublimation, Qsoi has the ven- 
high value of 25*839 Cal. ; it is not a fimotion of the 
temperature. The heat of fusion Qsl, is 15*618 
Cal. A particular confirmation of the theory ot allo- 
tropy is furnished by the fact that when violet phos- 
phorus is rapidly and partly vaporised in a vacuum 
at a temperature where the internal equilibrium 
is only slowly set up, a substance of abnormally 
low vapour pressure is obtained. This experiment 
proves that the more volatile component has been 
expelled at a temperature at which it can only 
slowly be re-formed. The vapour pressure of this 
substance increases continuously at constant 
temperature, and after the addition of 0*1% of 
iodine and heating at 410® C, the internal equih- 
brium is again set up and the vapour pressure 
becomes normal. 

Phosphorus ; Black . P. W. Bridgman, J, 

Amer. Chem. Soc., 1916, SB, 609 — 612, 
Attempts to prepare black phosphorus (thisJ., 
1914, 787), by heating the violet and bright red 
varieties of red phosphorus, alone and with 
iodine or metallic sodium as catalyst, at 200® C. 
under pressure, were unsuccessful, but, in the 
presence of iodine, bright red phosphorus was con- 
verted into violet phosphorus. Black phosphorus 
is stable, compared with white phosphorus, at 
200® C. at pressures above 4000 kilos, per sq. 
cm., and probably at lower pressures ; violet 
is stable, compared with white phosphorug, 
somewhat below 200® C, at 4000 kDos. ; and 
violet phosphorus is stable, compared with rod 
phosphorus, at 200® C. under 8000 — 12,000 
kUos. pressure. Sodium acted as a very efficient 
catalyst in converting white phosphorus into the 
violet modification. — F. SoPN. 

OraphiU ; Purification of , particularly from 

sulphur and iron. B. Donath. Chem.-Zeit., 
1916, 40, 579. 

The graphite is either heated with zinc dust, aii 
being excluded, or treated with permanganate in 
presence of caustic soda. In either case the product 
IS treated with hot hydrochloric acid and washed 
with water. — G.F.M. 

Hydrogen peroxide as hydrolytic agent. Bubsky, 
See HI. 

Potassium chlorate and perchlorate as suhsHtuks for 
nitre in the glass indualry. Springer. See VIII. 

Becovery of ammonium molybdate from fiUrates in 
the determination of phosphorus in iron and steel 
Friedrich. See X. 

Pickling steel with sodium bisulphate. Le C^atelicr 
and Bogitch. See X. 

Action of carbon dioxide on some metals and meinlUc 
compounds. Von Bacho. See X. 

Chemical and physical properties of artijmal zeolites. 
Von Sigmond. See XVI. 

Ninkydrin reacUon tvith amino-acids and ammon ium 
salts. Harding and Warneford. See XX. 

Separation of thorium from iron with the aid of 
cupferron. Thornton. See XXIII. 

Patexts. 

Nitre cake ; Recovery of sulphuric acid from — 
J, Mackenzie, Middlesbrough. Eng. Pat. 13,907. 
Sept. 30, 1915. 

Nitre cake is melted in the pot of an ordinary 
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«alt-cake furnace, and when the moisture and 
weak acid have been eliminated, the charge is 
rJi^hed on to the roaster, and the sulphuric 
acid expelled and led into a Glover tower or other 
suitable apparatus.— W. G. C. 

SuJrihunc acid residues [/rom petroleum refining] ; 

^ Process for the treaimmt oj . J. S. and A. A. 

Blowski, Oakland, Cal. U.S. Pat. 1,186,373, 
June 6, 1916. Date of appl., Jan. 30, 1915. 
WiSTE acid from petroleum refining is separated 
from tarry matter by dilution with water, and 
the diluted acid is rapidly distilled in order to 
minimise the reduction of sulphuric acid by 
organic matter present, and to obtain a distillate 
with a maximum amount of hydrated siilphuric 
acid. — E. H. T. 

jlniimonatea Uor clouding glass and enamels] ; 

ManuiaciurJ of . P. Eyer, Halberstadt, 

Gennanv. Eng. Pat. 11,083, July 30, 1915. 
Under Int. Conv., Aug. 6, 1914. 


Very pure antimonates, of white colour and 
voluminous structure, are prepared by heating 
oxides of antimony with one or more bases 
to a high temperature in presence of ammonium 
nitrate. The latter is volatilised during the 
reaction. Antimonates made in this way, par- 
ticularly those of magnesium and zinc, are specially 
valuable for clouding glasses and enamels; for 
this nurnose an excess of bases should be used. 
^ — E. II. T. 


Electrolysis and treatment of [cadmium or copp^] 
sidphate liquors, E. J. Hunt, Oldbury, and W. T, 
Gidden, warley, Worcestershire. Eng. Pat. 
14,273, Oct. 8, 1915. Addition to Eng. Pat. 
11,634, May 19, 1913 (this J., 1914, 692). 

The process claimed in the main patent, is applied 
to solutions of cadmium and copper sulphates, 
and the anode mud produced in the process, 
e.g., lead or manganese peroxide, is used for 
separating impurities of iron from the solutions 
before electrolysis. — B. N. 

Sodium perborate ; Manufacture of — — . Deutsche 
Gold- u. Silber-Scheide-Anstalt vorm. Koessler, 
Frankfort, Germany. Eng. Pat, 14,292, Oct. 8, 
1915. Under Int. Conv., Oct. 26, 1914. 
Granulated borax is suspended in a solution of 
alkali carbonate which is electrolysed, the electro- 
lysis being continued until all the borax is trans- 
formed iulo crystallised sodium perborate. Some 
impurities in the electrolyte known to be catalysers, 
such as iron compoiaids, retard the formation 
of sodium perborate ; these can be removed or 
their harmful effect destroyed by the addition of 
negative catalysers exertii^ a protective action, 
such as stAnnic acid, sodium perborate, or sodium 
bicarbonate. — W. G. C. 

Potassium chloride ; Process for ohtainmg 

from certain waters. N. Wrinkle, Keeler, and 
W. W. Watterson, Bishop, Cal. U.S. Pat. 
l,184,806,May 30,1916.Date ofappl.,Dec.l5,1915. 
Waters containing sodium chloride, sulphate, and 
carbonate in addition to potassium cluoride are 
first treated with carbon aioxide gas in order to 
produce an amount of sodium bicarbonatesufficient 
to form “ urao " {NagC0,,NaHC08,2H *0) with the 
unaltered carbonate. The solution is then con- 
centrated by evaporation, and the urao which 
separates is removed ; by concentrating the 
solution further, sodium chloride and sulphate 
separate, and finally the potassium chloride is 
obtained from the mother-liquor by cooling and 
crystallisation.— J. B. C. K. 


Potassium chloride ; Process for cooling and drying 

hot residues from the manufacture of . O. 

Bothner, Leipzig. Ger. Pat. 291,793, Mar. 25, 
1914. 

The residues left after the extraction of potassium 
chloride from potash minerals are cooled and dried 
by transporting them pneumatically through pipes. 

—A. S. 

Tikinic oxide concentrate and method of obtaining 
the same. A. J. Rossi and L. E. Barton, 
Niagara Falls, Assignors to Titanium Alloy 
IStanufacturing Co., New York. U.S. Pat. 
1, 171, 542, Feb.15, 1916. Dateof appl., May22, 1914. 
A TITANIC oxide concentrate readily soluble in 
concentrated sulphuric and other acids, is obtained 
by fusing the ore, e.g.f ilmenite, in an electric or 
reverberatoiy furnace, with a reducing agent, 
preferably petroleum coke, and an alkali sulfate 
or bisulphate, such as nitre-cake or salt-cake. 
The proportion of the latter must be such that the 
iron in the ore is converted into sulphide, the 
titanium into alkali titanate, and the silica and 
alumiim into alkali silicates and aluminates : 
sufficient carbon must be used to ensure the 
pedu<dion of the sulphate to sulphide. The 
solidified melt will disintegrate to a fine powder 
on exposure to the air for one or two days, or it 
may be crushed at once. It is then boiled with 
dilute sulphuric acid (in an amoimt slightly in 
excess of that required to combine with the bases 
present), whereby the iron, silicates, aluminates, 
etc., remain in solution, but not the titanium 
oxide which after separation and dryii^ is left as 
a light or dark grey powder, containing from 
65% — 80% of the oxide, sodium, free sulphur, 
sulphate, and smaller amounts of silica, iron 
oxide, carbon and combined water. When calcined 
it turns yellow, and its titanic oxide content is 
raised about 2%. — E, H. T, 

G|/jpwm product [for coating paper]. W. Hoskins, 
Chicago, Assignor to Best Brothers Keene’s 
Coment-Co., Medicine Lodge, Kans. U.S. Pat. 
1, 178, 016, Apr.4, 1910. Date of appl., Nov.29, 1915. 
NATUR.AL g5q)sum is crushed and after mixing 
with water is ground in a ball mill to a degree of 
fineness consideralfiy grea ter than that of the red 
corpuscles of the blood. The ground product is 
then separated and collected by flotation and is 
an exceedir^ly fine, velvety, uniform and amorph- 
ous powder, equal or superior to china-clay as 
a coating for paper. — W. G. C. 

Ammonium sulphate ; Manufacture of from 

tnagnesium sulphate and ammonia. H. Precht, 
Hanover. Ger. Pat. 292,218, May 4, 1915. 
Magnesium sulphate solution is treated with 
excess of ammonia, preferably under pressure, and 
the resulting solution is concentrated, the excess 
of ammonia being recovered. Aminonium-mag- 
I nesium sulphate crystallises out first, laaring 
nearly pure ammonium sulphate in solution. The 
ammonium-magnesium sulphate may be treated 
with a further quantity of ammonia to convert it 
into ammonhim sulphate and magnesium hydr- 
oxide. — S. S, 


Sulphur wells; Operating . W. D. Huff, La 

Fayette. La., Assignor to L. G. Moss, New 
Iberia, La. U.S. Pat. 1,184,649, May 23, 1916. 
Date of appl., July 8, 1915. 

A WELL-CASING closed at the top is provided with 
perforations near the bottom, and also witli one or 
more electric heaters mounted near the perforated 
portion of the casing. Water supplied to the 
casing is heated by the heatei-s and passes through 
the perforations into the sulphur-bearing strata. 
The molten sulpb\ir is raised to the surface through 
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an inner pipe which passes down and projects 
beyond the bottom of the casing. — J. B. C. K. 

Basic ferric sttlpiiate liquor ; Process of forming . 

.S. S. Sadtler, Montgomery County, Assignor to 
The Westmoreland Chemical and Color Co., 
Philadelphia, Pa. U.S. Pat. 1,186,611, June 13, 
1916. Date of appl., Apr. 16, 1913. 

Basic ferric sulphate is produced by adding 
barium hydroxide to a solution of ferric sulphate, 
dissolving the precipitated ferric hydroxide in 
excess of the sulphate solution, and Altering to 
remove barium sulphate. — A. B. S. 


Silver on glass ; Yelloiv coloration of burnished ., 

L. Springer. Keram. Bunds., 1916, 24, 89 — 9o' 
95 — 96. Z. angew. Chem., 1916, 29, Ref., 306. 
ly continuation of earlier work (this J., 1918, 539) 
it has been found that in using silver decoration 
in conjunction with enamel colours, it is immaterial 
whether the silver be applied first and fixed by 
burning and then the enamel applied and the ware 
fired a second time, or the silver and enamel 
applied and both fix^ together by a single firing. 
Yellow coloration of the silver and discoloration of 
the enamel are not to be feared if pure silver is 
used, with lead borate aa flux. — A. S. 


Cyanogen compounds ; SynOieiic production of . 

A. R. Lindblad, Ludvika, Sweden. U.S. Pat. 
l,186,921,Junel3,1916.DateolappI.,Nov.l8,1914. 

See Eng. Pat. 22,8,52 of 1914; this J., 1915, 903. 

Sodium sulphate amt cement ; Process and apparedus 

for manufacture of •. L. P. Basset, Paris. 

Eng. Pat 8128, June 1, 1915, Under Int. 
Conv., June 11, 1914. 

She Fr. Pat. 477,353 of 1914 ; this J., 1916, 601. 

Salt; Process and apparatus for converting rock 
salt into a bulky table — — . I,. W. Dammau, 

Zwolle, Netherlands. Eng, Pat. 9082, June 21, 
1016. Under Int. Conv., June 29, 1914. Addi- 
tion to Eng.Pat.10,304 of 1914,datedSep.l7,19I3. 

See Ger. Pat. 291,285 of 1914 ; this J., -1916, 690. 

Zinc sulphcUe sohdion from sine ores; Process of 

preparing pufe . S. Araki, Osaka, Japan. 

U.S. Pat. 1,185,757, June 6, 1910. Date of 
appl., Sept. 6, 1913. 

See Fr. Pat. 464,038 of 1913 ; this J., 1914, 484. 

Nitrogen ; Piimtion of . E. A. Ashcroft, 

London. U.S. Pat. 1,186,367, June 6, 1916. 
Date of appl., Dec. 21, 1914. 

See Eng. Pat. 10,420 of 1914 ; this J., 1915, 716. 

Furnaces and kilns for applying and utilising heal 
of combustion. Eng, Pat. 4226. See I. 

Treatment of waste sulphuric acid from the refining 
of tar oils or petroleum. Ger. Pat. 291,775. See III. 

Process for obtaining cement and soluble potassium 
compounds. U.S. Pat. 1,186,522. See IX. 

Manufacture of caustic magnesia from crystalline 
magnesite. Ger. Pat. 291,686. See IX. 

Manufacture of fertilisers containing ammonium 
chloride or pure, ammonium chloride. Ger. Pat. 
292,174. See XVI. 

Manufacture of a fertiliser from the icaste liquor from 
potash works. Ger. Pat. 292,209. See XVI. 
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Potassium chlorate or perchlorate as suhstilulc fo 
nitre in the glass industry. L. Springer. Sprech 
saal, 1916, 49, 96 — 97, 104 — 105, Z. angew 
Chem., 1916, 29, Ref., 304—305. 


Experimexts on a working scale have shown that 
nitre may be replaced by potassium chlorate nr 
perchlorate. In consequence of the volatility of 
potassium chloride, it is necessary to add also 
sodium or potassium carbonate to maintain the 
desired viscosity and composition of the glass. 
In small-scale tests with lead glasses a slight 
opalescence was produced, probably owing to the 
action of volatilised potassium chloride A. S. 


Flint and quarts ; Studies on . I. J. W. 

Mellor and A. J. Campbell. Trans. Eng. Ceram 

Soc., 1913-16, 15, 77—85. 

Crystali.i.sed silica occurs in nature as : a-Quartz, 
sp. gr. 2'65 — 2-66, a-tridymite, sp.gr. 2-32 — 2'33, 
and a-cristobalite sp.gr. 2-31 — 2-32. By heat 
these are changed into other forms, the equilibrium 
condition of all different forms between 1470'’ C. 
and the melting point, 1625" C., being ff-cristobalite,. 
The specific gravity of quartzose silica on cal- 
cination falls from 2-66 to 2-32, and that of 
potters’ flint from 2-61 to 2-22. When calcined 
in a china biscuit oven at cone 10, the change 
from the high to the low specific gravity form 
is rapid in the case of flint, and slow in the case 
of quartz ; the rates of change are about as 1 
is to 3._ The calcined products contain different 
proportions of two substances, which may ho. 
designated A- and B- quartz or flint. The reactions 
appear to be nnlmolecular. The relation between 
the specific gravity of flint and quartz and ths’ 
number of times (n) they have been fired in a 
china biscuit oven is given by the equations : — 


S (flint) 


14-87 


Caldiiing for 3 hours at cone 35 converts about 
65% of J-quartz into B-quartz, but in the same 
time at cone 14 nearly all the ^‘flint is converted 
into the i^-variety. At cone 3 about 35 % of grey 
flint and about 30% of black flint is converted. 
The decrease in specific gravity is accompanied by 
a coiTcsponding increase in volume of quartz and 
flint on calcination, and the latter is shattered 
much n\ore than the former by the process. 
Calcined flint and quartz, containing different pro- 
portions of the A~ and /?-forins of siliCa. naturally 
do not behave quite the same in pottery bodies. 

— W. C. H. 


18096 


Flint and quartz ; Studies on . //. J. W. 

Mellor. Trans. Eng. Ceram. Soc., 1915-16, 

15 , 80—102. 

A BRIEF outline of the geology of flint formation 
is given and the method of collection of pottei-s’ 
flints is cl^.ribed. These are divided into 
“ chalky ” flints — the outsides of which are coated 
with a white layer, which differs only from the main 
mass in composition in containing about 8°o 
of calcium carbonate — and “ boulder ” flints. 
Geologically and chemically there is no essenticl 
difference between them. The colour of grey and 
black flints appears to be due to hydrocarbons. 
Partly for the sake of removing tills colour, flints 
are calcined for pottery pui-poses, and if the process 
IS complete the specific gravity of the material 
IS r^uced from about 2-61 to 2*22. Incomplete 
calcination yields a material having an inter- 
m^iate value for the specific gravity and a table 
^^d method of calculation are given by wliu'h 
the percentages of high- and low-gravity flint in 
a sample can bo determined from its specific 
gravity. Differences in calcination further affect 
the slop weight of flint ; the greater the specific 
^avity of a sample of calcined flint, the less will 
be the dry contents of the slip. The substitution- 
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f g^nd for flint is said to cause peeling or crazing. 
These faults may be due to sand being under- J 
ioiind, owii^ to its toughness when uncakined, ; 
Sto the difference in the specific gravities of sand ■ 
and calcined flint, which would affect the weight 
ner unit volume of the slip and so cause a smaller ; 
miantity of sand to be introduced into the body. 
Several formulae and diagrammatic representations : 
for slop weights df slip are also given.—W. C. H- ; 

Flint and quarts; Studies in . III. B. I 

AToore and J. W. Mellor. Trans. Eng. Ceram, j 
Soc., 1915-10. 15. 103—110. ; 

Owing to a possible shortage of flints, the authors ; 
have considered other available supplies of silica i 
which might be suitable for bodies, the chief j 
desideratum being a satisfactory colour when fired, j 
4 mong fairly pure forms of silica are sand, i 
gcA’serite (though this is obtained from Iceland, ! 
and consequently is not a British material), chert, 
samples of which, however, so far have not been 
found to fire a good colour, and quartz and 
quartzite rock. It is ptobable that the speed of 
reaction of flint with felspar and clay differs from 
that of quart®. Uncalcin^ sand is tougher and so 
requires more grinding to make it strictly com- I 
parable with calcined flint. When extra finely | 
ground quartz is substituted for flint, the margin | 
of safety from crazing is increased, but the per- i 
centage of cracked biscuit also increases very 
much. Similar results are obtained when West- 
wood stone is substituted for Cornish stone and 
flint, and no economy is effected ; pai-tial replace- 
ment of Cornish stone by more silicious rocks 
such as Washerwall or W^twood stone is hardly 
a case of a substitute for flint. Flint iu body 
mixtures may also be dispensed with by partially 
replacing china and ball clay by .some more 
silicious clay, such as silicious china and ball 
clays, pipe clays, etc. Many of these are white 
bunting and c6mT>aratively highly plastic. 

— W. C. H. 

Fireclays ; The effect of loads on the refractoriness ! 

of . J. W. Mellor and B. J. Moore. Trans, i 

Eng. Ceram. Soc., 191.5-16, 15, 117—130. | 

The lowering of the fusing x>oint of refractory | 
materials by pressure may be due to pressure j 
diminishing- .the apparent viscosity or to its i 
hastening the reaction between different minerals I 
in the clay. The authors used an electric resist- \ 
ance furnace in their tests. It consisted essentially j 
of a naphite resistance packed round a refractory i 
cylind^ open at both ends ; test-pieces were sup- j 
ported On blocks just inside the lower end and 
pressure could be exerted on the pieces by means 
of a thick graphite rod worked by a lever to give 
varying pressures. The test-pieces were cylinders 
6 cm. k>ng and 2 cm. diameter and were fired to 
cone 4. "fiie rate of heating the furnace was about 
oO^C. in 5 mins., and the temperatures were 
measured by Seger cones. It was found that the 
softening or “ squatting ” temperature of fireclays 
b reduced by a compressive load, and the decrease, 
with unit increase of load, is directly proportional 
to the squatting temperature, aiid equal to k times 
the squatting temperature. The relation between 
the squatting temperature T (expressed either in 
degrees C. or in Seger cones) and the load W, 
expressed in pounds per square inch, is given by 
the equation: T=0e — A:W wdiere C represents 
the squatting temperature, without load, k is a 
constant dependent upon the particular clay, etc., 
and e is the regular e^onential constant. The 
squatting temperature oi china clay faHs approxi- 
mately one cone for erv^ory 5 Jib. per square inch 
increase in the load. The more silicious the clay, 
the less is the difference betw'een the squatting 
temperatures wi^ and without load. — W. C. H. 


Chrome-tin pink ; A note on . J. W. Mellor. 

Trans. Eng. Ceram. Soc., 1915-16, 15, 131 — 132. 
The author considers that the tint of chrome-tin 
pink is the same whatever compound of chromium 
is used, and that differences observed by other 
workers arose from incomplete development of the 
colour through under-firing. To test this point, 
fo\ir portions of the same mixture were tired one 
at cone 06a, one at cone 4, and one at cone 10, 
whilst the fourth was fired at cone 10, ground, 
and refited at cone 10. The samples were ground, 
washed, mixed with 85% of slop glaze, and fired 
in the majolica kiln. The colours were analysed 
by Tjoviboiid’s tintometer with the following 
results : — 


Pink imtured at : 

1 

Red, i 

i 

i Yellow. 

Blue. 

Cnne Ofia 1 

Mo 

2-8 ^ 


4 'one 4 , 

S-2 

9-0 

1-0 

0>DC 10 

18-5 

16*0 

1-5 

Cone 10 repeated . . . 

18-5 

160 

3-0 


These figures show tliat at least lor the particular 
chromium compound employed, the tint, during 
development, ^ is sensitive to the temperature, 
and the reaction is virtually complete alter once 
firing to the temperature of the china biscuit oven. 
If the calcination is stopped before the pink is 
fully developed, the tint is probably dependent 
on the source of chromium employed. The figures 
also show that purpling of the cliromc-tin pink 
occurs when the colour is fired at too high a tem- 
perature.— W. C. H. 

Broten [carthemrare] colours: Studies on the , 

1. J. R. Adderiey. Trans. Eng. Ceram. Soc., 
1915—16, 15, 133—134. 

Expebiments were made to show- the effect of vary- 
ijig pioportions of china clay and zinc oxide on. 
a mixtui*e of equal parts of ferric and chromic 
oxides. These mixtures were calcined, wet ground, 
sift^ through a 200’s lawn, dried, and painted 
on earthenware biscuit. The colours were hard- 
ened on. and dipped in (1) raw lead, (2) fritted lead, 
and (3) leadl<^s glaze, and fired in the earthenware 
glost oven. The raw lead glaze gave the worst 
results, as it attacked the chromic and ferric oxides 
at different rates aud so produced irregular 
variations in the colours. The Mtted lead glaze 
gave the best results, and apparently did not 
attack the constituents at different rates. The 
tests showed the characteristic zinc-iron browm 
as the .amount of zinc was increased, and much 
darker tints wore developed as the amount of 
china clay was increased. — W. C. H. 

Patents. 

Class; Method of ma.rTdng . The British 

Thom^ion-Houston Co., London. From General 
Electric Co., Schenectady, N.Y., U.S.A. Eng. 
Pat. 12,617, Sept 2, 1915. 

The surface of the glass is first covered with 
colloidal thorium or tungstic oxide and the coated 
surface is marked in the desired manner with a 
stylus of aluminium, magnesium, copper, brass, 
soft iron, nickel, platinum, gold, or other soft 
metal, depending on the colour desired. The 
article may suMequentiy be subjected to the 
action of colouring baths. The colloidal layer 
enables the stylus to “bite” the glass, which 
thereupon becomes deeply scratched, and particles 
of abraded metal adhere firmly to its surface and 
remain w-hen the colloidal coating has been 
w'ashed off ; they are not removed by ordin^ 
friction or washing but may be removed by solution 
in acid, leaving distinct markings on the glass. 
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Glass; Manufacture of . J. A. Chambers, 

Pittsburgh, Pa. U.S. Pat. 1,180,076, June C, 
1916. Date of appl., Jan. 26, 1916. 

The molten glass metal, at a flowing or dipping 
temperature, is transferred to a refractory recept- 
acle and maintained at a temperature sufficiently 
high to eliminate bubbles in the glass. — ^A. B. S. 

Glass furnace, W. Westbury, Assignor to L. S. 
Skelton, Okmulgee, Okia. U.S. Pat. 1,187,025, 
June 13, 1916. Date of appl., Nov. 12, 1915. 

A GL.\ss furnace has a “dog-house** projecting 
internally and externally from the line of the front 
wall and terminating below the crown of the 
furnace. T^e top wall . of the dog-house has a 
draw-hole extending equally on opposite sides of 
the line of the front wall, the latter having a 
breast curved to form a recess communicatii^ 
with the inside of the draw-hole. — A. B. S. 

Abraswe niaterhls ; Manufacture of . T. B. 

Allen, Toronto, (Canada, Assignor to General 
Abrasive Co., Niagara Falls, N.Y. U.S. Pat. 
1, 187,225,Junel3,1916.Dateot appl., Apr.19, 1915. 
Bauxite containing iron oxide, silica, and titania, 
is fused in an electric furnace with a quantity of 
carbonaceous material sufficient to reduce the 
iron oxide and silica, and part of the titania. The 
abrasive material and ferro-silicon produced are 
tapped off at different levels, and the abrasive 
material is cast into ingots. — A. B. S. 

Porcelain, earthenware, etc. ; Production of a coating 

of metallic appearance on . Lindner imd 

Co., Jecha. Ger. Pat. 292,105, Oct. 9, 1915. 

A BLACK sharp-fire glaze is first produced on the 
article, which is then painted with a suitable 
stain, and again fired in a muffie-kiln.— A. S. 

Clay and kaolin slips ; Purification of . Richter 

und Richter, Frankfort. Ger. Pat. 291,834, 
Aug. 31, 1913. Addition to Ger. Pat. 258,152 
(see Fr. Pat. 443,789 of 1912 ; this J., 1912. 1005). 
The method of preparing clay for the purification 
of effluents, etc., as described in the chief patent 
{loc. cit.), is applied to the purification of clay and 
kaolin slips, for the puipose of removing sandy 
constituents and increasing the adsorptive power 
of the clay. — A. S. 

Pefractory materials applicable as electric resistances. 
W. R. Just, Frcibcig, Assignee of M. Fraenken, 
Grunewald, Germany. Eng. Pat. 4080, Mar. 15, 
1915. Under Int. Conv., Mar. 23, 1914. 

A MIXTURE of equal parts of commercial zirconia 
and coarse carborundum (silicon carbide) is 
fashioned by customary methods and burned at a 
high temperature. With such a mixture the 
tendency of zirconia to crack and lose mechanical 
coherence is not observed, and the carborundum 
isjprotected from oxidation. A chemical reaction 
appears to occur between the zirconia and car- 
bonmdum ; the articles shrink considerably during 
burning and become covered with a glaze-like 
layer. The material is stated to be specially 
applicable to the manufactme of muffles, crucibles, 
and furnace linings and for electric resistances 
used at h^h temperatures. — A. B. S. 

Grinding wheels ; Treatment of the material for use 

in the construction of . E. Gerbel-Strover, 

Westminster. Eng. Pat. 10,328, July 15, 1915. 
Grit material, composed of alumina or fused 
bauxite (artificial corundum) is heated to 130° to 
180° F. (54° — 82° C.) and mixed with 20 to 25% 
offits weight of nitre-cake (sodium bisulphate) 
which has been heated to 250° F. (121° 0.) so that 
the grains of grit may be uniformly coat^. TTie 
product is sprasid in layers, roasted at a sufficiently 


high temperature to produce sulphuric anhydride, 
and then washed. This treatment removes iron 
oxide, titania, and free carbon. The purified grit 
is used for making grinding wheels. — ^A. B. S. 

Bricks or tiles; Regenerator . C. R, Payne, 

Leeds, and E. Linsley, Horsforth. Eng. Pat. 
12,279, Aug. 26, 1915. 

Fire bricks ; Manufacture of . M. Curry, 

Comsay Colliery, and W. O. Wood, South 
Hetton, Durham. Eng. Pat. 12,756, Sept.6,1915. 

Manufacture of aniimonates for clouding glasses and 
enamels. Eng. Pat. 11,083. See VII. 


IX.— BUILDING MATERIALS. 

Portland cement. G. A. Rankin. J. Franklin Inst., 
1916, 181,747—784. (See also this J., 1915, 139.) 
The author attributes the superiority of Portland 
cement to the presence of 35 % of tricalcium silicate. 
Study of the ternary system CaO — ^AljO, — SiOj 
(this J., 1915, 139) indicates that the formation of 
the constituents of Portland cement isasfoUows : — 
The calcium carbonate is first converted into 
free lime which then unites with the clay forming 
5Ca0,3Al50> and 2CaO,SiO|; these subsemiently 
unite with more lime and form 3Ca0,Ala08 and 
3CaO,SiOa, the reaction being facilitated by ilie 
formation of a flux at 1335° C. — ^the eutectic 
temperature of 2Ca0,Si08, 5C^O,3Al|Oj, and 
3CaO,AljO,. As the temperature rises above 
1335° 0. any free lime present reacts with the 
2Ca0,Si08 forming 3C;)aO,SiOj. It is not necessary 
to continue the heating to complete fusion, a 
temperature of 1650° C. being usually sufficient 
for commercial materials. At this temperature 
the mass consists of 30% molten and 70% solid 
material, but on cooling the clinker is completely 
cr%^stalline, and contains approximately 3CaO,SiOj 
45%, 2Ca0,Si05 35%, and 3CaO.Al,Oj 20%. 
The percentage of 3CaO,SiO, is the chief fader 
in determining the value of a Portland cement. 
This is the last substance to be formed during the 
hcatuig of tlie materials and under ordinary 
conditions 35% of it is the maximum obtained. 
The proportion is regulat.ed by the temperature 
and duration of the heating, the amount of fluxing 
agents (FeO,MgO,NajO, etc.) present, and the size 
of the Articles. A larger proportion of free lime 
than that normally used would produce a higher 
peixrentage of SCaOjSiOa if the temperature and 
duration of heating were sufficient, but free lime 
in the finished cement must be avoided as it causes 
loss of strength and facilitates disintegration. As 
au alternative to a higher burning temperature 
(which is impracticable commercially), a material 
richer in fluxes may be used, so as to bring about 
the reaction OaO -f2Ca0,Si08=3Ca0,Si02 below 
1650° C, instead of at the much higher temperature 
required with the usual materials. It is proposed 
to study other systems such as CaO — ^FejO. — SiO., 
to ascertain ^vhethe^ the replacement of AljO, 
by other oxides will effect this reduction in 
temperature and increase the rate of formation of 
3CaO,SiOa,— A. B. S. 

Nature of the sulphur in moorland soils injurious lo 
plant growth and subterranean sintciures. Thbriier. 
See XVI. 

Patents. 

Timber; Treatment of , W. Powell, London. 

Eng. Pat. 9044, June 19, 1915. 

Timber is impregnated with a solution of sugar 
(sp-gr. 1-080) to whi(;h has been added about 5% 
of another carbohydrate (such as starch or 
dextrin) and 0-5% of gum tragacanth, until or 
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ithnnt, 3% of arsenic, at a temperature between 
yin” and liO° F. (49° — 60° C.) and afterwards at 
imainK point. It is allowed to cool to 110’ F. 
/!ri° C ) in tbe solution and is then taken out and 
1 ied The sv^ar thickens the fibres of the wood, 
Srensdihening them and increasing their tenacity 
and fessening the pores ; the other carbohydrate 
reduces the susceptibility of the wood to moisture 
and increases its strength and tenacity ; the 
arsenic preserves it from the attacks of white ants 
and other Insects. — A. B. S. 

Plesbn ruflciMrl compositwn and process of making 
some G. A. Henderson, St. Albans, W. Va. 
tT.a‘Pat. 1,187,314, June 13, 1916. Date of 
appi., Nov.' 30, 1914. 

Sheedpkd wood, in particles of various shapes and 
sizes, is freed from aU extractive matter ; the 
narti'cles are abnormally enlarged and partially 
dried. They are then graded so that the major 
portion consists of particles ranging from i in. by 
1 in. down to impalpable dust, the latter repre- 
senting 2 — 3 % of the total ; these are mixed with 
the larger sizes, so that the ultimate volume is 
enuivalent to 70—90% of the ungraded volume. 
The mixture is agitated with a preservative 
binder, previously heated to 300° F. (about 150° C.), 
until the particles have absorbed the binder into 
their expanded pores to a predetermined pro- 
portion 25—40% by vol., measured cold). 
The mixture, when at 250° P. (about 120° 0.), is 
exposed to a cooling effect to contract the ingre- 
dients, so that the binder is entrapped within the 
contracted pores, completely flUmg them, and 
the mass, while cooling, is gradually compressed 
to 50% of its contracted volume. To determine 
the correct quantity of binder, the pores within 
and the spaces between the woody particles, when 
treated, expanded, and graded, are measured, and 
the result subtracted from 100, giving the per- 
centage volume of solids ; the Tatter figure is 
subtracted from 50 and 7 — 10% added to the 
result.— J. F. B. 

Building material ; Cementiiiovs — -. M. B udiger, 
Hamburg. Ger. Pat. 292,104, June 13, 1914. 

A MIXTUBE of magnesia, magnesium sulphate, 
kieselguhr, and trass, with filling materials which 
do not putrefy or swell, can be used as a cement 
which sets to a stone-like material, resistant to 
water. The product, even with iron reinforce- 
ment, is lighter than water. — A. S. 


prising considerable silica,” which has been ground 
with one-eighth as much sodium persulphate 
energising material, (c) A dry, finmy di^ded 
composite material for accelerating the strength 
and improving the plasticity and cementitious 
properties of cement and plaster, consists of fused 
” calcium aluminate strength-accelerating material 
including silica ” which has been ground with 
about one-eighth as much sodium persulphate 
energising material. — A. B. S. 

Cement and soluile potassium compounds ; Process 

for obtaining . C. Ellis, Montclair, N.J., 

Assignor to Ellis-Foster Co. U.S. Pat. 1,180,522, 
June 6, 1916. Date of appl., Jan. 29, 1916. 
Potassium-bearing silicious material is incor- 
porated with calcareous material and calcium 
chloride and fused at about 1300° C. Potassium 
chloride is formed, volatilised, and collected. 
The molten non-volatile residue, after being 
sprayed with water and finely ground, is a hydraulic 
cement. — A. B. S. 

Magnesia; Manufacture of caustic frem 

crystalline magnesite. Austro-American Magnesite 
Co. (Oesterr.-amer. Magnesitges.), Kadentbein, 
Austria. Ger. Pat. 291,686, Oct. 3, 1913. Under 
Int. Conv,, Sept. 30, 1913. 

The magnesite is burnt at as low a temperature as 
practicable, and the rate of dissociation of the 
magnesium carbonate is increased by adding 
steam to the atmosphere in the kiln. In this way 
caustic magnesia of high activity, suitable for 
the production of oxychloride cements from 
magnesium chloride liquors, can be obtained from 
crystalline magnesite. — A. S. 

Sintered magnesite ; Manujaeture of . Har- 

burcer Chem. IVerke Schbn und Co., Harburg. 
Ger. Pat. 291,913, Oct. 6, 1915. Addition to Ger. 
Pat. 288,262 (this J., 1918, ISO). 

A MIXTURE of lime, iron oxide, and alumina, to 
which suitable additions may be made to obtain 
a mixture containing 2 — 4% SiO„ is used to 
decompose the magnesium chloride liquor. The 
mixture should contain 1-5 — 5% FCjOj and 
Oo — 1-5% AljOj, and such a quantity is used 
that the precipitate does not contain more than 
5% (calculated on the dry substance) of free 
lime. — A. S. 

Wood; Method of increasing the density of . 

F. aod H. Pfleumer, Dresden. Ger. Pat. 291,945, 
June 26, 1915. 


Bricks of uniform deep red colour ; Production of 

. J. Marz, Frankfort. Ger. Pat. 292,187, 

June 18, 1914. 

The moist bricks, direct from the press, are 
arranged in pairs, and pressed tightly together, 
with a sheet of air-tight paper between the faces 
of the bricks. The double bricks are dried, burnt, 
and then separated. By excluding air and com- 
bustion gases from the face of the bricks in this 
way, a deep, uniform red colour is developed on the 
protected surfaces and extends to a sufficient 
depth for practical purposes. — A. S. 

Plastic material and composite accelerating material 
therefor. Cementitious material. Composite 
strength-accelerating material. E. L. Conwell, 
Upland, Pa., Assignor to Aluminate Patents 
Co., Philadelphia, Pa. U.S. Pats. (A) 1,185,773, 
(B) 1,185,774, and (c) 1,185,775, June 6, 1916. 
Date of appl., Nov. 7, 1912. 

(-4) A HYDRATED high-calclum lime is mixed with 
10 to 30% of natural cement which has been 
ground with 5 to 16% of ” sodium supersulphate 
energising material.” (b) A rich hydrated lime 
is mixed with 10 to 20% of fused “calcium 
aluminate strei^h accelerating material com- 


The wood is subjected to pressure on all sides 
whilst surrounded by an elastic or viscous medium 
(pitch, asphalt, resins, thick glue solution, etc.) 
at 90° — 150° C. The liardness and density of the 
wood are increased, and the tieated wood will take 
a better polish. — A. S. 

Wood ; Process of treating . L. Petersen- 

HHid, Kastrup, Denmark. U.S. Pat. 1,186,604, 
June 13, 1916. Date of appl.. Dee. 30, 1913. 
See Fr. Pat. 466,768 of 1913 ; this J., 1914, 965. 

Coaling composition for concrete and cement. U.S. 
Pat. 1,179,413. See XIII. 

X.— METALS; METALLURGY, INCLUDING 
ELECTRO-METALLURGY. 

Semi-steel ; The nature and uses of . I. I. 

Iloivell. Proc. Brit. FoundrjTaeu’s Assoc., 
1914-15, 235—244. 

Steel, when melted in a cupola, begins to take up 
carbon at a blood-red heat, and continues to do so 
until there is sufficient present to brii^ the melting 



844 


Cl. X— METALS; METALLURGY, INCLUDING ELECTRO-METALLURGY. [Aog. 15, Wic. 


C ' it down to the temperature of the melting zone. 

preparation of the coke bed is important for 
god® cupola working, and, when using medium- 
weight coke, small pieces should be closely packed, 
the steel being then charged in first, in direct 
contact with the coke, following up with the iron. 
The steel should be charged into the middle of the 
cupola, to avoid oxidation and also action on the 
lining. These points affect considerably the 
quantity of slag, which is formed in grater 
quantity in melting semi-steel than with ordinary 
cast irons, The addition of steel to cast iron has 
a tendency to increase the hardness of the resulting 
metal, and in calculating mixtures fop the pro- 
duction of semi-steel, the best results arc obtained 
with: — phosphorus, 0-35 to 0-45% or lower; 
sulphur, 0 025 to 0 035%; and manganese, 1% 
or higher. The silicon ^ould be from 1-65 to 
1-75%, and ferro-manganese should be added to 
bring the manganese up to 2-0 to 2*5%, as from 
1 to 2% is lost in the cupola. Increased tensile 
strength can only be obtained by addition of steel 
to low’-grade irons ; the addition of steel 
to strong irons, w'hilst increasing the hardness, 
decreases the tensile strength. Microscopic exam- 
ination of a semi-steel, that has passed the point 
of hardness giving the greatest strength whilst 
the material is still machinahle, show’ed the 
cementitc in small and regular areas thMughout, 
with almost entire absence of pearlite, and the 
phosphide eutectic in regular pools surrounding 
the cementite. When strei^th is a secondary 
consideration and wearing properties under high 
temperatures important, this structure is most 
desirable. — B. N. 


Iron ; Thermo-electric measurement of ike critical 

points of . G, K. Burgess and II. Scott. 

Comptes rend., 1016, 183, 30—32. 

The investigation was made with very pure ii-oii 
(99'96S% Ee} by a modification of the thermo- 
electric method employed by Boudouaid and 
IjQ Chatelier (this J., 1901, 20 ; Bev. M^t., 1, 134). 
The A I and A3 points w ore clearly indicated on 
both heating and cooling curves, the former at 
768® C. and the latter in the vicinity of 880® C. 
In the theimo-electric method employed bv 
Benedicks (this J., 1916, 302) the A3 point w'a^ 
clearly defined at 875* C. hut no indication of the 
A 2 point was obtained. — W. E. F. P. 

Iron-’carhon diagram ; Position of murtensUe in the 

■ . W. Bi-oiiiewski. Comptes rend., 1916, 

162,917—919. 


CoMPARATT^'E experiments on the E.M.F. of 
solution of annealed steels containing vaiwing 
proportions of carbon, and of the same steels after 
cmenching at 900® C., show that the dissolving of 
the carbon in the form of martensite retliices the 


free energy of the ferrite, and the order of maenitude 
of this diminution of free eneigy has been calcu- 
lated. Martensite is regarded as a solid solution 
of carbon (or cementite} in a-iron, as maintained 
by Le Chatelier, and the experimental results are 
considered to indicate that the temperature region 
within which it is stable is below that of annealed 
steels. The limiting concentration of the solid 
solution (less than 0 05% C at the ordinary 
temperature) increases as the temperature falls 
and becomes rapidly larger when the temperature 
of liquid air is approached ; this is shown in an 
equilibrium diagram. The appearance of marten- 
site in a state of unstable equilibrium, as a result 
of quenching, is considered due to its being the 
form nearest to austenite (see Ostwald. Z. T)hvsit 
Chem., 1897, 22, 2.S3).— F. Sodn. 


Steel ; Some properties of annealed . T. Mat- 

suda. Sci. Rep. Tohoku Imp. Univ., 1916, 5, 


To determine the effects of varying annealing 


temperatures on the properties of cold-drawn 
carbon steel (about 0*8% C), wires 20 cm. long 
and 1*8 mm. thick (about one- third the diameter 
of the original rod) were heated for 1 hour at froia 
47* to 755* C. and tested when cold. The tensile 
strength was practically constant up to 100* C. 
increased gradually to a maximum (about 5% 
above the value at ordinary temperature) at 
200® C., and then decreased continuously, the 
decrease becoming much more rapid at 350® C, 
As regards torsion, the general features of the 
change were the reverse of those in the tensile 
tests, the minimum value occurring at 200® C. 
The solubility in 1% sulphuric acid (24 and 48 
hour tests) was practically constant up to 500* C., 
but decreased rapidly beyond this point. No 
appreciable change in microstructurc occurred up 
to alxmt 400® C. . For electrical resistance tests,, 
wires 80 cm. long and 0-47 mm. thick were used ; 
no perceptible change in resistance was found up 
to 200® C., but above this point a gradual reduction 
occurred until, at 400* C., a decrease of about 2% 
was observed In the magnetic tests an external 
field of 267 gauss was applied ; magnetisation 
b^an to increase from 100*0., attained a maxi- 
mum (an increase of not more than l‘%) at 200* C., 
and then gradually decreased. Additional experi- 
ments to detennine the nature of the magnetic 
change in the vicinity of 200® 0., indicated' that 
the increase in tensile and decrease in torsional 
strength at this temperature is due to the magnetic 
translormation of cementite. — W. E. F. P. 

Steels; Transformaiiwis of special [aZfoy] athigh 

temperatures. K. Honda, K. Tawara, and H. 
Takagi. Sci. Rep. Tohoku Imp. Univ., 1916, 5, 
135 — 151. 

Six carbon and six special steels were studied 
magnetically, thermally, and micrographicaily. 
The carbon steels contained from 01 to 1’22% C 
and w’ere tested at temperatures up to 800® C. 
The special steels, the principal constituents of 
w’hich are shown in the following table, were 
tested at various temperatures up to 1260° C. 


Name of st«el. 

0 

/D 

Si 

% 

Cr 

*0 

W 

Mo 

V 

% 

A. I) S.W 

M6 

2'89 

2-74 




B. IMtra Capital Siebobra 


U-08 

8-4.8 

16-81 



C, New Capital Sicb^hm 

H'di 

0-05 

.8-78 

14-06 



0-U 

D. Bohler super rapid 

0*82 

0-18 

3-71 

14-63 

0-017 


E. Novo 

(l-.i-'i 

0-22 

2-86 

18-81 



F. Beeker Diamond . . . 

1-05 

0-18 


3-17 

— 



For all the carbon steels the magnetic transforma- 
tion of plain cementite was observed at about 
200* C. both on heating and cooling. By the 
eutectic transformation the magnetisation was 
chang^ abruptly, the amount increasing with the 
quantity of eutectic. The eutectic point fop heat- 
ing was 30* to 80® higher than for cooling, and 
considerable heat was evolved or ab.sorbed by the 
transformation. In the heating curves for steels 
A, B, and 0, only two peaks occuM^d in the whole 
rai^e of temperature up to 900® C., the first being 
due to the magnetic or A| and the second to the 
A, transformation ; the positions of these peaks 
were independent of the maximum temperature 
to which the steels were previously heated. In 
the cooling curves for the same steels, the tem- 
perature of the beginning of the magnetic trans- 
fonnation was practically the same as that of ita 
ending in the heating curves, but the A3 trans- 
fommtion ww displaced towards a lower tern- 
perature, coinciftir^ with, the magnetic trans- 
formation in steel B but occurrii^ slightly above 
the cntical point in steels A and C. In the heating 
curves of steels D and E there were only two 
peaks, corresponding to the A, and A, trans- 
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fonnatioD®' the positions of which were independent 
of the maximum temperatures previously attained. : 
In the cooling curves, the critical point remained I 
plynost unaltered but the Aj and Aj trans- i 
fonnations were coincident. When these steels i 
were cooled from 1000*^0. or above, the trans- ; 
formation was displaced to a much lower tern- i 
perature (about 400® 0.). Both on heating and ! 
cooling, steel F gave the magnetic transformation i 
of plain cementite at about 200® C. in addition ; 
to a conspicuous heat phenomenon characteristic | 
of the eutectic transformation. The existence of : 
the latter was also shown by the magnetic cxperi- I 
ments, the critical temperature being practically j 
the same on heatir^ and cooling. The oonclusious | 
drawn from the magnetic and thermal exaTnin.o.* ; 
tious were in all cases confirmed by the micro- | 
structures of the specimens. — W. E. F. P. 

-Cofee as a reducing agevi in the electric smeU/ng j 
furnace. ■ R. C. Qosrow. Met. and Chem. Eng., j 
1916,14,691—694. ! 

"The author describes attempts to smelt iron and i 
manganese ores with coke in a three-phase furnace I 
wth four electrodes’ in a straight line. A large | 
proportion of lime had to be used to eliminate ! 
a high content of sulphur in the coke. The i 
lurnace gave incessant trouble with crusts, hang- ] 
ups, broken electrodes, cold bottom, etc., althou^ | 
it had previously given good residts when charcoal i 
was used as the reducing agent. One important 
jiffcrence between coke and charcoal is that j 
coke occupies only about one-third of the volume i 
of the equivalent amount of charcoal. The 
volume of conductir^ material is thus reduced | 
and the resistance of the charge increased. The i 
controlling factor however in the action .of coke | 
is that the carbon is in the form of a dense hard i 
■structure in the mass forming the walls of the cell | 
structure. This form of carbon is very resistant ! 
to oxidation, and also, at the temperature of the j 
arc, gives rise to infusible carliides. This forma- : 
tion of carbides appears to be the principal j 
objection to the use of coke in the electric .smelting ! 
furnace. To it are due the “sowing” in the : 
•furnace, and the formation of accretions, with 1 
•all their attendant evils. This trouble should be 
largely eliminated however where a nearly neutral ' 
or^acid slag is used; bridging and “sowing” • 
are much less marked in a low, stackless, t>me of i 
.furnace, than in the shaft and stack type. — ^T. St. ! 

Eledric arc furnace for meUiug and refining steel ; j 

Some faults of the small . W, M, McKnight. i 

Min. and Eng. World, 1910, 44, 955 — 956. 
Losses may be caused by improper electrical 
conditions and by faulty design of the furnaces. 
The chemical conditions may he improved by 
employing a better refractory Uuing, producing 
an electrode that does not waste in heating the i 
bath, and by utilising the waste gases. A basic j 
lining of ma^esite is recommended, either in the 
form of bricks conforming to the shape of the ! 
shell and embedded in a basic paste or coal-tar 
bmder, or, preferably, the mass of magnesite is 
rammed into the shell. Grapliite electrodes arc 
preferable to carbon ones, as they have a greater 
carrying capacity, and may consequently be 
smaller in diameter, and offer less suifacc for 
«^ation of heat and oxidation. — N. 

treatment of steel in coal gas. C. M. Walter, 
^dland Junior Gas Assoc.. June 24, 1916. 

J. Gas Lighting 1916, 134, 691. 

LxpE^isoaNjTs on the case-hardening of steel 
«how^ that by using town’s gas* alone as a car- 
ounang agent very little carbon was absorbed 
the ste^, but if about 10% by vol. of ammonia 
was added to the gas very satisfactoiy results 
were obtained. One advantage of using gas 


uas that the quenching and re-heating could be 
carried out in an atmosphere of gas and so surface 
decarburisation was avoided. — W. H. C. 

Carbon in iron and iron alloys ; Determviation of 

total . P, Heinrich and K. Roger. Ferrum, 

1916, 13, 81—84. Z. angew. Chem., 1916, 29, 
Ref., 287. 

For the determination of carbon in iron by 
direct combustion in oxygen, an addition, of 
aluminium, alumina, and lead peroxide is recom- 
mended. The aluminium facilitates the com- 
bustion owing to its high heat of oxidation, and the 
oxides accelerate the reaction, decompose car- 
bides, and form a fusible slag. From 0-2 to 0-0 
grm. of the sample is intimately mixed with 
about 2 grms. of a mixture of equal parts of 
aluminium powder, alumina, and lead peroxide, 
w'hich has been dried at 300® C. Prom 0-7 to 
0-9 grm. of lead peroxide is then added, according 
to the carbon content of the sample, and tlie 
mixture is placed in a boat, heated to 700® — 800° C. 
in a Hera-us electric furnace, and then bmnt in a 
current of purified oxygen. Combustion is com- 
plete in 5 — 6 minutes, and the carbon dioxide 
formed is absorbed by soda-lime. — A. S. 

Iron ; Neic meXhod of determining the gases in , 

P. Goerens and J. Paquet. Ferrum. 191.1, 12, 
57—73. Rev. M4t., 1915, 12, Ext., 402—404. 
The method consists in melting 3 gims. of the 
sample in an electric resistance furnace in a 
magnesia crucible with 3 gims. each of tin and 
antimony, and determining the gases evolved in 
an Orsat apparatus in which communication of 
the absorbent solutions with the outside air is 
prevented by mercury. Low-carbon steels produced 
in an electric furnace gave the smallest quantities 
of gas, a well deoxidised metal giving only 10 to 
15 c.c. per 100 grms. Thomas and Martin steels 
j^ve from 22 to 78 c.c. per 100 grms. The limits 
found for tlie different gases were : — carbon 
dioxide 0-0020 to 0*0200. carbon monoxide 0 0015 
to 0-1000, hydrogen 0 0002 to 0 0047, and nitrogen 
(by difference) 0 to 0-0141% by weight. Refined 
Thomas steel contains a smaller amount of gas 
than finished Martin steel. The authors also give 
the results of tests made at different stages in the 
manufacture of steels. — T. St. 

Sodiu?n bisulphaie ; Pickling [steel] tcUh . H.* 

Le Chatelier and B. Bo*gitch. Rev. M(^*t., 1915, 
12, 949—900. 

The authors have worked out the following 
procedure for utilising nitre cake as a substitute 
for sulphuric acid in steel pickling baths. The 
first solution is made to contain 25 grms. of sodium 
bisulpfaate per 100 c.c. and is used at 80® C. until 
half the sulphuric acid has been consumed ; 12 -5 
grms. of bisulphate is then added and again 
half the acid is consumed ; 12 *5 grms. of bisulphate 
is again added, and the bath used a third time. 
The acid liquid thus charged with ferrous sulphate 
and on the point of crystallising is then discarded. 
Alternatively the bath may be cooled to 25° C., 
after addii^ a third lot of bisulphate, when the 
double sodium and iron salt which crystallises is 
serrated, the liquor reheated to 80° C., and the 
volume made up with added water. To ensure that 
none is wasted, it is best to add the bisulphate 
dissolved in half its weight of boiling water. It 
is nec^sary to control tlie acidity of the batli by 
actual t^ts to avoid loss of bisulphate, on the one 
hand, and undue impoverishment of thg bath, 
on the other. — T. St. 

Ammonium molybdate; Eecovery of from 

fitlratea in ike determination of phosphorus in 
steel and iron. R. Friedrich. Chem.-Zeit., 1916, 
40, 500—561. 

The filtrates from ammonium phosphomolybdate 
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precipitates are treated with sodium phosphate 
solution, the yellow precipitate formed is col- 
lected, washed with water containing sodium 
sulphate, and then dried in air ; 500 gims. of 
the iied precipitate is dissolved in ammonia, 
30 grms. of ammonium chloride and 60 grms. of 
magnesium chloride added, the ammonium mag- 
nesium phosphate separated by filtration, and the 
filtrate treated with concentrated hydrochloric 
acid, a few drops of hydrogen peroxide having 
been added previously if the solution has a greenish 
colour. An excess of hydrochloric acid should be 
avoided. The precipitated molybdic acid is 
collected, washed with water, dissolved in hot 
ammonia, and the ammonium molybdate allowed 
to crystallise. The mother liquor from these 
crystals is added to the next batch of molybdic 
acid filtrates to be treated ; the liquor from the 
hydrochloric acid precipitation of the molybdic 
acid may also be saved for subsequent treat- 
ment. — W. P. S. 

Gold; Flotation oj flour . B. W. Smith. Eng. 

and Min, J., 1916, 102, 25—27. 

An ore containing Au 0'3 oz., Ag 2-5 oz. per ton, 
Pb 5, Zn 8*5, Fe 3*5, and Cu 0-5%, could not be 
treated with economic success oy gravitation 
concentration, but was successfully dealt with by 
floating the slimes and treating the coarse portion 
by gravity and electrostatic separation. The 
froth concentrates, obtained without the use of 
acids or heat, were washed with water to a Wilfley 
table which effected a perfect separation of the 
relatively coarse lead and zinc. The gold, which 
was in an extremely fine state of division, appeared 
very largely in the first riffles of the table, the 
saving of gold amounting to about 85%. — T. St. 

Silver ; BiAtribuiion of — between mefallic lead 
atid lUkarge^contamvig slags. B. Dudley, jun. 
Met. and Chem. Eng., 1916, 14, 636—641, 
695— 701. 

In the assay of gold and silver ores where the 
precious metals are concentrated in a button of 
lead, loss may arise due to the solvent action of 
the slag for the gold or silver. The ebullition 
caused by the escape of gases foimed in the reaction, 
and the convection currents set up in the molten 
slag, tend to produce the conditions necessary for 
eaim of the two immiscible solvents, lead and 
slag, to exercise fully its solvent action, and for 
equilibrium to become established. Experiments 
made by the author showed that \\T.th slags con- 
sisting of PbO, NaoO, SiOj, and BjO,, such an 
equilibrium may be established between the 
slag and lead with respect to silver, the total 
amount of silver retained by the slag being pro- 
portional to the we^ht of the slag under a gwen 
set of conditions. The concentration of silver 
in the slag increases with increasing temperature, 
other conditions being constant. The rate of 
increase ot the silver concentrate is somewhat 
greater than the rate of the temperature increase. 
At constant temperature the concentration of 
silver in the slag varies directly with its concentra- 
tion in the alloy with which the slag is in contact. 
For small concentrations of silver in the metal, 
the concentration in the slag is proportional to the 
weight percentage of the silver in the allov. With 
richer silver-lead alloys the silver concentration in 
the slag is proportional to the molecular percentage 
of silver in the metal. litharge is the most 
active of the slag-forming constituents in dissolving 
and retaining silver, the amount retained by the 
slag being directly proportional, other conditions 
being constant, to the molecular concentration 
of litharge in the slag, and independent of the 
silicate degree, or oxygen ratio of the slag. From 
the results obtained with slags the author has 
calculated the equilibrium concentration-ratios 


of silver in silver-lead alloys and pure litharge at 
various temperatures. With regard to the reten, 
tion of silver by litharge during cupellation, 
however it is pointed out that owing to oxidation 
of silver, the litharge produced may contain much 
more dissolved silver than corresponds to equi- 
librium conditions. — T. St. 

Zinc distiilalion process ; The Roiizkeim-Remy 

continuous . M. Liebig. Metall u. Erz, 19lif 

13, 143 — 156. Met. and Chem. Eng., 1016 

14, 625—629. 

Continuous reduction is obtained by feeding the 
preheated chaige of ore into the top of a vertical 
retort, and discl^rging the cooled residue mechauic- 
aUy from the bottom of a cast iron cooling chamber. 
The retort is open, top and bottom, but is sealed 
from the atmosphere by the charge and ashes. 
The clay condenser is arranged perpendicularly 
to the retort in a niche suitably h^ted, the front 
end being connected to a tube leading to the 
“ piolong catching the zinc dust, and the 
escaping carbon monoxide is burnt to ascertain 
if uncondensed zinc is present, the gases being 
passed into the main chimney. The furnaces 
are heated by gaseous fuel on the regenerative 
principle, an^ require little attention beyond 
superintendence of the machinery, and tapping 
of the zinc once in 24 hours. Zinc, of 98-6 to 
99% purity, is obtained and is fairly free fronj 
lead. Several advantages, over the Rhenish 
smelting system, are claimed for the process, 
including the reduction, by 40%, of the laboiu- 
required, the lessened consumption of refractoiy 
materials in muffles and condensers, equal to 
about 45%, and a sa\dng in tools, machine work, 
heating coal and general costs, but against these 
economies there must be set the greater use of 
power for driving the dischar^g machinery, 
pumping cooling water, etc. The net result is 
stat€Nl to be, in the production of 15,700 metric 
tons, a saving of M.407,000 (about £20,000). 
There are also the advantages of increased extrac- 
tion, smaller mechanical losses of ore and metal, 
the furnaces have much less dead space, are easier 
to regulate and superintend, and the furnace room 
is free from fumes. The costs of installation of 
both systems, wthout the discharging machinery, 
are stated to be about thesame, though the wearand 
tear on the parts of the machinery are so small 
that their ultimate cost is negligible. — B. N. 

Sherardising process. 0. W. Storev. Met. and 
Chem. Eng., 1916, 14, 683— 69h 
The finely divided zinc Used for the slierardising 
process is usually “ blue dust,” a zinc dust of 
extreme fineness in which each metallic zinc 
particle is covered with a film of oxide ; a granular 
zinc-iron alloy of the composition FeZUio is used 
to a limited extent. The coating formed consists 
of definite layers of iron-zinc compounds, and its 
structure depends on the time, temperature, and 
concentration of the zinc dust, employ^ in the 
operation. With a zinc dust low in metallic zinc 
a high temperature is necessary and alloys high 
in iron will be formed on the surface ; with a rich 
zinc dust and a low temperature the alloy formed 
will be high in zinc and may have some free zinc 
on the exterior, though this layer of zinc will be 
thin. The author discusses the various theories 
which have been advanced to explain the sherard- 
ising process and concludes t^t it is principally 
a contact action made possible by the formation 
of intenaetallic compounds. It is only at tem- 
peratures n^r the melting point of zinc that the 
vapour tension fe high enough for the vapour to 
enter appreciably into the reaction. The action 
of FeZn^o in sherardisii^ is not fully known, but 
there are indications that the compound is dc- 
poated as such on the Iron. Sherarms^ coatings 
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mav contain from 9 to .90% oE iron ; those high in 
(over 15%) liable to become coated with 
tS jion oxide on exposure. The best coatings 
t im deep grey, and finally black, due to the 
formation of magnetic iron oxide. Coatings may 
^ve poor results from being too porous, and should 
L ve a specific gravity of at least C-75. A zmc 
dust having a h^h metallic content gives the best 
roatii^, and sherardising should be carried out 
at the iowest temperature economically possible, 
to secure a low iron content in the coating. The 
zinc dust should be frequently tested as to the 
metallic content and shoiUd be kept free from 
iron The Preecc test with copper sulphate gives 
excellent results for daily furnace-control tests. 

— T. St. 


stable at low temperatures ; solid solution of 
CuZn^ in zinc. Those contained in the copper-tin 
series are classified as follows : — a, solid solution 
of Cu 4 Sn in copper ; solid solution of copper in 
the modification of Cu 4 Sn stable at high tem- 
peratures ; 7 , solid solution of CujSn in the 
modification of CujSn stable at high temperatures ; 

solid solutions (very restricted) round about the 
modification of CUiSn stable at low temperatures ; 
n, solid solutions of CuSn in CUaSn ; H, solid 
solutions of CujSn in CuSn. — T. St. 

Copper mid tin; Transfomiaiions in alloys of 

in ike solid state. M. P. Slavinsky. Rev. Soc. 
russe de M6tal., 1913, 1, 548 — 563. Rev. M6t., 
1915, 12, Ext., 405—409. 


rnnner -nroduction of the United States. Board of 

The United States Geological Survey reports that 
the production of electrolytic, Lake, easting, and 
pig copper from prim.ary sources, and the pi-oduc- 
tion of secondary copper ny the regnilar refining 
plants in 1914 and 1915, was as follows : — 



1914. 

1915. 


Domestic. 

Foreign, j 

Domestic. ! Foreign. 

1 

Primary. 
Klectrolytlc . 

Lake 

('noting 

Pig 

Ih. 

991,573,073! 
158,009,74S 
j 21.506,325 
39,334,043 

lb. 

323,358,205 

1 lb. 1 lb. 

1,114,345, 342246, 498, 925 
236,757,002; — 

21,555.129! — 

15,047,9901 — 

Total primary 

Sfcondary. 
Electrolytic . 
Casting 

1 

1,210,423,189!323,358,205 

1,533,781,394 

27,702,928 ^ 

4,224,052 1 

! 1.387,705,52:3246,498,925 

1 1,634,^4,448 

I 38,156,789 

, 21,417.901 

Total 

secondary i 

31,926,980 1 

59,574,690 

Total output . 

1,565,708,374 

1,693,7:9,138 


The apparent consumption of refined new 
copper in the United States in 1915 was about 
1,043,000,0001b. Inl914itwasabout62Q,445,3731b. 


Copper ; Brittleness of annealed • W. E. Ruder. 

J. Franklin Inst., 1916, 181 , 859. 

The brittleness which occurs on heating copper 
and frequently ascribed *to “ burning ” is due to 
deoxidation. With commercial copper brittleness 
firet appears at 400° C. in dry hydrogen, at 600° C. 
in wet hydrogen, at 800° — 850° C. in carbon 
monoxide, and at 700° C. in steam. .Copper 
previously deoxidised by boron remains un- 
affected at all temperatures in a reducing atmo- 
sphere. The brittleness is attributed to the 
formation of a weak, spongy mass by the reduction 
of cuprous oxide around the copper grains. — A. B. S. 

Copper-zinc and copper-iin alloys ; Siruciure of 

W. Broniewski. Rev. M^t., 1915, 12, 901 — 989 
The author has made a r^sum^ of the results 
obtained by various investigators in studying the 
different properties of the copper-zinc and copper- 
tin series of alloys, and concludes that the evidence 
indicates the existence of the compounds CuZn, 
CuZn,, CuZn„ and Cu 4 Sn, Cu^Sn, CuSn. The 
solid solutions obtained in the copper-zinc series 
are classified as follows : — a, solid solution of 
CuZn in copper; j3, solid solutiSns round about 
CuZn ; 7 , solid solutions round about (AiZn^ ; 

solid solution of CuZnj in the modification of 
CuZn, stable at high temperatures ; solid 
solutions round about the modification of CuZn, 


Copper-tin alloys with 57 to 77 % Cu were cast in 
sand and cooled slowly. Observations on the 
transformations taking place in the solid state 
during heating and cooling were then made by the 
differential method. A diagram showing the 
results obtained is given. There is a marked 
discontinuity in the series at the composition 
CuiSn. The aUoy of this composition is con- 
sidered to be a true compound, and to undergo 
an allotropic transformafion at 601° C. The 
alloys richer in copper give a variable arrest and 
also a constant arrest (497° C.}. Tlie first is con- 
sidered to be due to the decomposition of the solid 
solutions, induced by .the Cu 4 Sn transformation ; 
as regards the second point, after the separation 
of excess of Cu 4 Sn, the final crystallisation consists 
of the simultaneous deposition of the saturated 
a solid solution and of Cu 4 Sn. In the alloys poorer 
in copper than Cu 4 Sn there is a separation first of 
CujSn and afterwards of CUiSn. The alloy corre- 
sponding to C^ijSn has a single arrest at 680° C., 
considered to indicate the complete transformation 
of Oi^Sn to CUjSn and Sn. — T. St. 

Tin ores ; Chemical assay of . A. M. Matheson, 

Proc. Austral. Instit. Min. Eng., 1916, No. 21, 1 — 7. 
The percentage of tin in the battery pulp and 
primary and secondary tailings from a highly 
pyritic tin-stone was determined by vani^g 
(after digestion udth acid) and fusion with cyanide, 
and also by the Pearce-Low wet method (treat- 
ment with affwi rcyia, fusion with sodium hydr- 
oxide, reduction with nickel and hydrochloric 
acid, and titration with iodine solution). With 
the battery pulp, the average results by vanning 
were about 50 % below those found by the chemical 
assay. Vanning the primary tailings gave a 
recovery of about 14-5%, but when 10 grm. 
(instead of 100 grm.) samples were taken, 50% of 
the tin content was recovered. With the secondary 
tailing, vanning gave 33% of the tin value as 
showTi by the wet assay, but 50% when 10 gm. 
portions were used. ' In addition to being quick, 
the vanning method is valuable because it gives 
results which correspond roughly to those obtained 
in actual milling practice. Vanning for 15 mins, 
without acid treatment and in dirty water, showed 
that a slime table might be expect^ to save about 
40% of the tin content of the primary tailings 
and about 48% of that of the secondaiy tailings. 
A (’ornish round table actually operating on the 
latter made an average savli^ of 50 %. The wet 
assav method has not been found to give too high 
results. The substitution of iron (horseshoe) 
nails for nickel in the reduction works well pro- 
vided that two nails only are used. — E. II. T. 

Lead [stUpkide ] ; Reactions during roasting of . 

W, Beinders. Z. anorg. Chem., 1915, 93 , 213 — 
231. Ghem.-Zeit., 1916, 40, Rep., 196. 

The roasting process consists of first incom- 
pletely roasting lead sulphide^ and then heating 
the product with further amounts of sulphide 
without admission of air, but with removal of the 
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fiulphur dioxide foimed, until all the sulphur 
has been removed and the lead has sex^^rated. 
In this process, the lead sulphate first foimed does 
not react with sulphide to produce lead and 
sulphur dioxide directly, nor are these products 
obtained by the interaction of lead sulphide and 
lead monoxide, but there are formed in succession 
the basic sulphates, (PbOlPbSO*, {PbO)sPI)SO,, 
{PbOljPbSOi, and finally, PbO. Xead sulphide 
and lead monoxide are not stable together, but 
give lead and basic sulphate. Lead reacts with 
normal lead sulpliate with the formation of sul- 
phide, but this reaction docs not take place with 
basic sulphates. The pairs of phases PbS -f PbSO 4, 
PbS + (Ph0)PbS04, and Pb + (Pb0)PbS04, are 
.stable, and give monovariant equilibria, when 
heated in closed tubes ; only when the sulphur 
dioxide is withdrawn does the separation of the 
lead proceed. Pressure and temperature measure- 
ments have given, for the complete reaction, 
the equation PbS -f-PbSO^ =2Pb 4-2SOj— 99.543 
cals. The value calculated from the heats of 
formation is 95,230 cals. The separateil lead 
retains a ceitain amount of lead sulphide in solid 
solution. — T. St. 

[Ore] fioiation oils ; Froths formed hy — W. A. 

Mueller. Eng. and iliu. J., 1916, 102, 31 — 35. 

The froth produced bv any given oil dilfeis with 
the machine in which it is made. It is extremely 
important that the oil shall he well mixed with the 
pulp before flotation is attempted, the best way 
being to add the oils in the mfils during grinding. 
When not thoroughly mixed, the oils prevent 
rather than produce froth, and for this reason 
extraneous oiL such as cup greases and lubricating 
oils cause trouble in the flotation machines. Pine 
oil. as a general rule, Is a rather poor mineral 
collector biit a good frothing agent ; it is. how- 
ever, a good mineral collector on ores carrying 
ehalcocite and on some zinc ores ; its action '&s a 
mineral collector can often be increased by the 
addition of acid, and sometimes by the addition 
of caustic alkali ; the froth is brittle, and the 
bubbles produced are small. Coal tar Is a poor 
frothing agent but a good mineral collector, and is 
seldom used without mixing with pine oil or other 
frothing agent ; it works well with many different 
minerals ; it is difficult to mix ^vith the pulp, 
and, in general, requires grinding ; the bubbles 
are brittle. Coal-tar creosote is used chiefly to 
dilute the cheaper coal-tar oil, and for this purpose 
is very good ; it is easy to mix ; and works best 
-ou copper-bearing ores. The bubbles are very 
tough and tend to be rather large. Wood creosote 
resembles coal-tar creosote in some characteristics ; 
it works best on zinc ores, and is often used to 
dilute coal tar in the treatment of these ores. 
The bubbles are even tougher than those yielded 
by coal-tar creosote. Cresol is used in small 
proportions in mixtures with coal tar. Fuel-oil, 
pine-tar oil, okk acid, and eucalyptus oil are 
often used in mixtures. The best mixture can only 
be determined by trial, preferably on the large 
scale. In general, the best froth is one in W’hich 
the bubbles are of medium size and rather tough. 

— T. St. 

[Ore] Rotation ; Use of oils in . H. A. Megraw. 

Eng. and Min. J., 1916, 102, 50—56. 

The functions of a flotation oil are to reduce 
the surface tension of the liqtiid so that a more 
permanent gas bubble may be formed, and to oil 
the mineral particles preferentially, The oils 
used may be divided into two groups: — (1) 
those which serve to make frothing possible by 
reducing the surface teD.«»ion of water, and (2) 
those which provide a non -wet film on the surface 
of the mineral particle. The best mixtures of oils 
to accomplish these results t;an only be det^- 


mined by trial in each special case. The authop 
describes investigations made to ascertain tlie 
best mixtures of oils for certain ores, and gives 
examples of actual practice. — T. St. 

Mercury ores in California ; Concentration of .. 

P. Hamilton. Min. and Eng. World, 1916, 44,997. 
Friable ores, in which the cinnabar is distinctly 
crystalline, have given a high extraction (above 
90%) by water concentration on tables. Crushing 
by rolls* produces a minimum of slimes, but if the 
pulp contains a cinnabar slime, either from 
“ paint ” ores or through fine crushing to release 
the sulphide, the extraction by tables is lo^-. 
In such cases it may be improved by classification, 
and treating the diiferent sizes on separate tables. 
The slimed cinnabar may be recovered by flota- 
tion. and a high extraction has been obtained w itli 
finely ground {80-mesh) ores, using either pine oij 
derivatives or eucalyptus oils, hut the cinnabar 
should be “ fresh,” as on exposure it is oxidise^ 
sufficleutlv to affect results obtained bv flotation. 

— B. N. 

Manganese nitride ; Magnetic suscepiibiVil]} 

oj . T. Isliiwara. Sci, Reports, Tohoku Imp. 

Univ., 1910, B, 53 — 61. 

Maxgan'ESE and nitrogen give rise to three feiTo* 
magnetic substances between 600° and 1600“ t'., 
two being nitrides, and the third probably a solid 
solution. One of these is but the com- 

position of the others has not been determined, 
though they may be differentiated by their 
characteristic theimo-magnetic curves and their 
critical points. Ammonia affccta manganese in, a 
manner similar to nitrogen at high temperatures, 
an exception being the formation of the para- 
magnetic nitride, ^1115^2. The existence of the 
feri'omagnetic JIn-Nj. described by Wedekind and 
Veit (Ber., 1911,44, 263), has not been confirmed. 
The v.arious values of snsreptibilities for man- 
ganese, obtained by different physicists, may be 
explained as l>eing’due to the effects of nitrogen 
present in air or from other sources. The correct 
value of the susceptibility for pure maugauese 
is given as-x=t*66 x 10“«. — B. N, 

Carbon dioxide ; Action of on some metals and 

metallic compounds at a high temperature. F. von 
Bacho. Monatsh. Chem., 1910, S7» 119 — 123. 
Z. aiigcw. Chem., 1910, 29, Ref., 279. 

If zinc sulphide be healed in a current of carbon 
dioxide, decomposition begins at 750° C., -and 
increases wdth the temperature, the products 
being zinc oxide. ^ sulphur dioxide, and carbon 
monoxide. Metallic copper when heated in carbon 
dioxide is attacked only when the metal begins to 
melt; cuprous oxide and carbon monoxide are 
formed. Metallic antimony is attacked at 
830° C. At 1 100° C. the following reaction occurs i 
2Sb-l-3C02 -►SbjOj+SCO.— A. S. 

Cetraria islandica [Iceland moss] as a protective 
colloid. II. Colloidal gold. III. Colloidal 
palladium. A. Gutbier, J. Huber, E. Kuhn, and 
J. Krauter. Kolloid-Zeits.. 1916, 18 , 57—71. 
Z. angew. Chem., 1916, 29 , Kef., 270. 

By using an extract of Iceland moss as protective 
colloid (th^ J., 1916, 657), solid colloids con- 
taining high percentages of gold can be prepai'ed. 
and so long as the gold content does not exceed 
82%, these can be converted completely into the 
^1 condition by means of water. Paal (this J., 
1902, 994) obtained reversible gold colloids con- 
taimng up to 93*41% Au, by using sodium iysab 
Dinate as protective colloid, but in this case it is 
nwessarv' to use an alkali solution to convert tlie 
i into the sol condition. Water 

stenlis^ by addition of chloroform was used io 
preparing the extract of Iceland moss, and it was 
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i,prved incidentally that water saturated with 
Worofonn had a stabilising effect on some unpro- 
t cted inorganic coUoids. A protected colloidal 
old preparation containing 42% Au showed no 
dications ol ageing even after keeping for 1 month 
' t <’5°C Colloidal palladium was prepared hv 
reduction of palladous chloride by hydrazine 
! vdrate in presence of an extract of Iceland moss ; 
tiie limit of complete reversibility was attained 

at 70 % Pd.— A. S. 

Patents. 

Iron and steel inrfois ; Moulds for casting . 

B Talbot, Middlesbrough, and J. E. James, 
Afarton-in-Cleveland. Eng. Pat. 100,549. Jan 19, 
1916. (Appl. No. 888 o! 1916.) 

The invention relates to composite moulds in which 
an annuiar channel is formed at the top for the 
reception of non-conducting maternal, with the 
object of keeping the upper part of the ingot 
fluid so long that it will flow down and fill the main 
uortion of the cavity formed as the ingotsolidifics. 
^ — T. St. 

Amiour-vlate ; Process oj forming . F. (’onlin, 

Plainfield, N.J. U.S. Pat. 1,186,172, June 6, 
1916. Date of appl., June 25, 1918. 

The face of a chill is covered with a plate of metal, 
and metal of relatively higher carbon content is 
poured on. The latter metal is harder and has 
a lower melting point than the plate-metal.— T. St. 

Removing oxide from the svrfaces of arlides oj iron 

or sled; EleciroUjtic process for . P. Marino, 

London. Eng. Pat. 14,230, Oct. 7, 1915. 

The layer of iron oxide, is removed by employing 
the articles as cathodes in an acpieous solution of 
phosphoric acid, or a compound of the acid to 
which free phosphoric acid has been added. — B. N. 

Iron or steel article ; Metahcoalcd . 0. .Mark 

and C. Mark, juti., Evanston, JU., Assignors to 
C. Mark, Chicago, III. U.S. Pat. 1.186,217, 
June 6, 1916. Date of appl.. Aug. 4, 1915. 

An iron or steel article is coated^ with an alloy 
containing approximately Pb 94-45. Sn 8*74, and 
Zn l.-81%. The tin should be between 2 and 16%, 
the 7,inc between 0*80 and and the reinaimlor 
lead, but the percentage of zinc should be less 
than that of tin. The coating, wliich Is slightly 
electro-positive to iron, is applied in direct contact 
with the article. — T. St. 

Iron ; ruddling . J. E. Fletyclicr. Dudley, 

and J. Harrison, Tipton. Eng. Pat. 7691, 
May 22, 1915. 

Ckvdk molten iron from a cupola or smelting 
furnace is treated in an intermediate refining fur- 
nace, at a medium temperature, until tlie carbon 
content is reduced preferably to 2-5 — 8% and the. 
silicon, manganese, and phosphorus to below 
0 5, 0-3, and 0*3%, respectively. After separation 
from slag, the semi-refined, molten metal is 
delivered," in separate portions, to a series of 
puddling or balling fuioicaccs, in w hich a carburising 
atmosphere may be m.aintained if necessaiy, 
and finished as usual. — W. E. F. V. 

[Iron.] Puddling and basic opcn-hmrlk furnaces; 

Fix material for use in . J. F. Deiy, New 

York. IT.S. Pat. 1,175,93.8, Mar. 21, 1916. 
Date of appl,, July 2, 1915. 

A MIXTURE of finely divided iron ore or flue-du.st, 
?, lime, 1, and Portiand cement, 2 parts by weight, 
IS made fluid with water, pouted into moulds, 
and allowed to set, the resulting blocks being 
afterwards allow'^ to dry slow'ly. The com- 
position and exact proportions of the ingredients 


should be such that the silica content of the 
finished material does not exceed 7 %. — W. E. F. P. 

[Iron.] (a). Eleeh'ic i/^eldimj ; Method of . 

(n) and (c). Alloy for arc-welding. D. H. Wilson, 
Paterson, N..T., and S. ^1. Rodgers. Pittsburgh, 
Pa. U.8. Pats. 1,187,410. 1.187,411, cand 

1,187,412, .Tune 13, 1916. Dates of appl.. (a) 
July 1). 1915, (b) and (c) June 16. 1915 ; all 
renewed May 10, 1916. 

(a) The w'elding metal is transferred continuously 
from the welding electrode to the work, across an 
arc produced by a current having a maximum 
potential sufficiently low to prevent pitting, 
formation of slag, and boiluig or .spattering of the 
material, (b) and (c). The welding metal consists 
of an alloy of iron (b) with about 1% Mn and a 
substantial proportion of copper, or (c) with 
more than 0-5 Mn. — W. E. F. P. 

Metal-coating hulks ; Protecting layer of refractory 

material for . O. van Raav. Ges.m.b.II., 

Kettwig. Ger. Pat. 292,031, May 9, 1915. 

A LAYER of small balls of refractory material, e.g., 
gla.ss, is used, which protects the bath from oxida- 
tion. and prevents the coated metal cooling t4)0 
quickly as it emerges from the bath, and thus 
facilitates the return to the bath of the excess 
of coating metal. — A. 8. 

Cupolas and other furnaces ; Safety device for . 

Akt.-Ges. R. P. Waagner, L. and J. Biro, and 
A. Kui*z, Vienna. Eng. Pat. 6180, Mar. 14, 1914. 
Under Int. Conv., July 29, 1913. 

CAST-IRON < ylinder provided at each end witli a 
perforated dome is attached to the air-iluct of tlie 
cupola. 1'he upper dc*me is fitted witli a safety 
valve which is Kept closed by a spring until the 
pre.ssm*e in tlio air-duct rises to an undesirable 
value Isy reason of stoppages in the blast tuyeres 
and the like. When the ^■aIve is thus raised, the 
spindle actiiate.s a lever which closes an elortric 
ciiiHiit, and so lings an alarm. The lower dome 
is fitted with a valve which is kept open by a 
spring until the pressure inside the air-duct riso.s 
to a certain value. By this means a, natural 
draught is piovided in the cupola when the lilast, 
for any reason is stopped, and prevents carl)on 
monoxide from collecting in the air-duct. When 
the blast is again turned on, it blows first tbrougli 
the open valve into the atmosphere, and so 
cleai-s the air-duct of any inflammable gase.«. then, 
wlien the pressure has risen suHiciently. the vaK e 
automatically closes and the blast passes into Ihe 
( upola. — T. St. 

(Jas furnaces [for njeJtiny metals]. South .Metro- 
politan Gas Co., and D. Chandler, liondon. 
Eng, Fat, 100,599, Jan. 3, 1916 (Appl. No. 10 
of 1916.) 

An annular crucible, suitable for melting metals of 
high melting point, is heated by an atmospberie 
gas burner, the products of combustion passing 
up through the central aperture and then down 
over the outside to two superheaters for the com- 
bustible mixture, attached to the opposite sides 
of the furnace. Each superhonter comprises 
an inner heating chamber provided with l>affles, 
through wliich the mixed gas and air pass to the 
birnier, surrounded by a casing provided with 
internal baffles through u*hich the hot I’ombustion 
products circulate to the flue. — W. F. F. 

Furnace. W. M. Kelly, Anaconda, Mont. U.S. 
Pat. 1.186,104, June 6, 1916. Date of appl., 
Dec. 18, 1915. 

Two reverberatory furnaces are disposed in longi- 
tudinal axial almement, thus formihg a single 
treatment chamber, with means for firing at both 

0 
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the opposite ends of the double furnace. A 
centraltransverse exit flue, in commum^Uon 
with the furnace, surmounts and spans the wwf of 
the latter, means being provided to control the 
discharge of waste gases from each end of the 
flue.— T. St. 


SaU-hath and preheating furruiee ; 

Gebr. Pierburg, Berlin. Ger. Pat. 291, 8db, 
Aug. S, 1915. 

The furnace (see fig.) is heated by coke, and the 
fire-gases pass from the combustion chamber, 1, 
through the flue, 2, to the chamber, 4, containing 



the salt-bath, 5, and then return through the 
flue, 3, to the preheating chamber, 6 ; a portion of 
the fire-gases passes directly from the flue, 2, to 
the flue, 3, through the passage, 12, without passmg 
through the chamber, 4. If desired, flre-gases 
may also pass directly to the preheating chamber 
through the passage, 13. Dampei-s are provided 
at 9, 10, and 14. — A. S, 


Roaeling furnace ; Mechanical - 
Dusseldorf-Oberkassel. Ger. 
May 24, 1914. 


S. Barth, 
Pat. 291,886, 


The furnace is provided with a series of superposed 
rotating hearths, mounted ona central verticalshaft, 
and alternating with fixed hearths. The hearths 
are constructed of firebrick carried on a hollow 
iron framew'ork, and air for cooling is circulated 
through the hollow shaft and frames. The 
chaige is moved over the hearths by scrapers or 
the like to the openings leading from one hearth 
to the next, these openings being at the periphery 
in the case of the rotating hearths and at the 
centre in the case of the fixed hearths. — A. S. 


Shaft furnace for melallurgieal purposes. H. 

Rehmann and A. Mirbach, Dusseldorf. Ger. Pat. 

292,004, May 10, 1914. 

Just below the arched crown of the shaft an annular 
dust separating and collecting chamber is formed 
by means of a low wall projecting from the inner 
wall of the shaft. This chamber communicates 
by passages in the crown vrith a second annular 
chamber above the latter. The furnace gases 
stiike against the crown, of the shaft and pass 
first into the lower and then into the upper dust- 
collecting chamber before being discharged. The 
dust chambers are provided with doors for cleaning 
purpe^es and with explosion doors. Passages lead 
from the bottom of the dust-collecting chambei's 
tltfough the wall of the shaft and open into the 
shaft lower down. — A. S. 


Refraciory metal fwbea. The British Thomson- 
Houston Co., Ltd. From General Electric Co., 
Schenectady, N.Y., U.S.A. Eng. Pat. 8702, 
June 12, 1916. 

Tubular bodies of refractory metal, such as 
tungsten or molybdenum, are prepared by placing 


loose metallic powder in the annular space of a 
tubular mould between an inner flexible or elastic 
tubular wall, and an outer refractory rigid one,, 
with open ends, a perforated tube supporting the 
flexible wall. The mould is placed in a container 
filled with liquid, so that pressure, applied to the 
liquid, is exerted uniformly in a radial direction 
upon the inner surface of the inner wall and against 
the outer wall. After removing the mould from 
the liquid, the flexible inner wall is detached, and 
the powder is baked in a furrmce, whilst supported 
on the outer wall, to make it coherent, and then 
sintered by subjecting it to a high temperature 
before detaching it uwm the outer wall of the 
mould. — B. N. 

“ Denial amalgam” T. J. Davis, New York. 

Eng. Pat. 12,806, S^t. 7, 1915. 

An alloy of gold and other metals is subdivided 
into granules, and a coating of gold is applied to 
each granule. The resulting product is used for 
preparing the amalgam. — B. N, 

[ Melal] leaf or foil ; Decorative and process of 

rnuking the same. W. J. Mellersh-Jackson, 
London. From Diamond Decorative Leaf Co,. 
New York. Eng. Pat, 15,706, Nov. 6, 1915. 
Thin pliable decorative leaf is produced hy 
spraying on to a removable sized backing a thin 
layer of liquid material, comprising powdered 
aluminium, a colloidal protective substance, and 
a volatile solvent ; in making artificial gold leaf, a 
tinting material of a yellowish or orange colouring 
matter is dissolved in the solvent. When drie^ 
slowly and uniformly, stratification takes placf?, 
the duplex leaf presenting a gold-coloured lustrous, 
metallic appearance on one face, and a silver- 
coloured appearance on the other. — B. N. 

Zinc; Recot^ery of . F. W. TIighfield, ^Vlut• 

church-on-Th^mes, Oxford. Eng. Pat. 0009, 
June 18, 1915. 

Tn an apparatus, other than that claimed in Eng, 
Pat. 6805 of 1914 (this J., 1915, 838), for con- 
densing zinc vapour to liquid metal, the con- 
densing chamber is divided into two compail- 
ments by a partition of fireclay, ungiazed^ porce- 
lain, carbon, or sunilar material impervious tc 
molten zinc but pervious to. carbon monoxide at the 
ordinary w'Orking temperature. The molten zinc 
is retained in the first compartment and removed 
periodically, while the carbon monoxide passes 
through tile partition into the second compart- 
ment and is burnt therein, alone or with other gas. 
to maintain the necessary temperature. Accord- 
ing to one method of carrying out the invention, 
eight zinc retorts are connected by radial pipes 
to a vertical, cylindrical condensing chamber 
having a concentnc, vertical, porous ^rtition by 
which the interior is divided into a closed, outer 
or annular compartment for retaining molten zinc, 
and a central compartment surmounted by a flue 
.and provided witli openings for the admission of 
air and combustible gas. — W, E. F. P. 

Zinc: Production of , P. Tharaldsen, Dront- 

heim, Norway. Ger. Pat. 292,471, Apr. 23, 191)- 
Addition to Ger. Pat. 286,229. 

The gases produced on. treating the slag as de- 
scribed in the chief patent (this J., 1916, 18.5) are 
led into the condensing chamber connected with 
the furnace instead of into a separate chamber. 

Aluminium; New metallic body consisting p^wV' 

ally of , ond process of manufactur^lf 

same. A. J. de Montby, Paris, Eng. iPAt. 
16,359, Nov. 19, 1915, 

See Fr. Pat. 473,412 of 1914 ; this J., 1915, 5.58. 
The alloy to be added to the aluminium is prepared 
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bv melting together 1*5 parts of cobalt, 12 of 
nickel, 0-25 of tungsten, 20 of silver, 2-25 of 
magnesium, and 70 of aluminium. 

Soldering pastes. H. Hess, Philadelphia, Assignee 
of C. E. Bonine, MelTQse Park, Pa., U.S.A. Eng. 
pat. 17,931, Dec. 23, 1915. Under Int. Conv., 
Oct. 15, 1915. 

Glue is added to a soldering paste containing 
solder powder, glycerin, and ammonium chloride, 
to prevent segregation of the ingredients on 
standing. When the paste is contained in collap- 
sible tubes vaseline also is added to make the 
material flow easily under pressure. The most 
satisfactory results arc obtained when a somewhat 
thick paste of the ingredients is baked for three 
iiours at 50“ 0. before the full amount of glycerin 
necessary to bring the paste to its proper con- 
sistency* is added. The paste contains solder 
powder 85-65 to 90-97, ammonium chloride 2-53 
to 2-59, glycerin 5-43 to 5-85, and glue rnixture 
U-r)9%.— T. St. 

Meiol and mineral hearing materials ; Treating . 

J. L. Malm, Denver, Colo. U.S. Pat. 1,185,817, 
.Tune 6, 1916. Date of appl., Feb. 21, 1911. 
OnES, containing metallic sulphides, such as iron 
sulphide, are partially chlorinated to the extent 
of forming sufficient metallic chlorides, such as 
iron chlonde, decomposable at low temperatures, 
so that, when heated, chlorine is liberated in 
amount sufficient to chlorinate substantially the 
entire remaining metallic contents of the ore. 
The metal from the deconmosed chlorides is left 
ill an inert condition, — B. N. 


fram^, which are driven by gearing, and drag 
bars are spaced behind and coimected with the 
sweepers. The forward edges of the drag bars 
are curved, and both the sweepers and drag bars 
move in close proximity to the surface of the 
mercury. Another insulated frame secured to the 
receptacle, and arched over the gearing, carries a 
roller w^hich bears on the gearing. Wire connec- 
tions from the latter frame, and from the recept- 
acle are connected to a source of electricity. — B. N. 

Crucible furnaces and the like ; Tilting . 

Alldays and Onions Pneumatic Engineering 
Oo., Ltd., and E. W. Nicholson, Birmingham. 
Eng. Pat. 10,394, Nov. 20, 1915. 

Electrolglic apparatus [far production of alkali 
meials]. J. Pfleger and P. Ott, Frankfort, 
Germany, Assignors to The Roessler and Hass- 
lacher Chemical Co., New York. U.S. Pats. 
1,186,930 and 1,186,937. June 13, 1916. Dates 
of appl., June 16 and Oct. 2, 1913. 

See Eng. Pats. 1933 of 1913 and 10,193 of 1914; 
this J., 1913, 948 ; 1915, 009. 

McUtls from finning, galvanising, and like icaste ; 

Recovery of . M? E. Rothberg, Crafton, 

Pa., U.S.A. Eng. Pat. 100,057, Feb. 8, 1916. 
iAppl. No. 1803 of 1910.) 

See U.S. Pat. 1.170,342 of 1916 ; this J., 1910, 364. 

Manufacture of abrasive materials. U.S. Pat. 
1.187,225. See VIII. 


Ores ; Process of treating . R. S. Handv, 

Kellogg, Idaho. U.S. Pat. 1,185,902. .Tune 6, 
1910. Date of appl., Oct. 28, 1914. 

SiTLPHiDE ores containing lead, sil\er, and zinc, 
arc roasted, and then treated, whilst subjected to 
agitation and aeration, flrst wdth a hot aqueous 
solution of sodium chloride to extract the lead 
sulphate, and then with a hot aqueous solution of 
ferric chloride to extract the silver and zinc. The 
metal values are recovered from the resulting 
solutions. — T. St. 


Nickel anode and process of manufacture. J. J. 
Walsh, Assignor to The Prest-O-Lite Co., Inc., 
Indianapolis, Ind. U.S. Pat. 1,185,959, June 6, 
1910. Date of appl., June 24, 1915. 

Plating nickel anodes are built up from scrap 
anode^ by permanently uniting a number of them 
to a support or base by autogenous welding, so as 
to form a single anode. — B. N, 


Metals [copper]; Process of extracting from 

ores. W. E. Greenawalt, Denver, Cblo. U.S, 
Pat. 1,186,306, June 6, 1916. Date of appl.. 
May 7, 1912. 

CopPEE ores are treated with an acid chloride 
solution which is then run off and the copper 
bv hydrogen sulphide. The copper 
sulphide is separated from the regenem-ted acid 
solution and electrolysed in a sulphate electrolyte 
tor the recovery of copper and sulphur, the latter 
being converted to hydrogen sulphide. Chlorine 
the regenerated acid solution 
nich IS then returned to the ore to extract 
precious metals and more copper, — T, St. 


£ le^trockemical amalgamator. S. 8. Rose. San Josei 
^I'l. U.S. Pat. 1,186,335, June 6, 1916. Date 
of appl., Mar. 25, 1915. 


receptacle containing mercury ii 
Ptv^ ii? • V J^^iways ” projecting inward: 

roiS.- inner and outer circumference, and rollers 
ululated frames, are mounted on thi 
^ys. Sweeper bars are mounted on th< 


XI.-ELECTRO-CHEMISTRY. 

Patents. 

Electrolytic apparatus. W. B. Greenaw’alt, Denver, 
Colo. U.S. Pat. 1,186,898, June 13, 1916. 
Date of appl, Aug. 28, 1913. 

VfiimoAL cathodes and anodes are suspended 
alternately in the electrolyte, the anodes being 
completely siirrounded by diaphragms, forming 
anodo cells suspended on pivots so that they may 
be oscillated. Means are provided for with- 
drawing the electrolyte from the anode chamber 
without allowing it to mingle with the cathode 
liquor. — B. N. 

Sex:ondary battery plates. Electrical Power Storage 
Co., Ltd., London, and W. Schofield, Southend- 
on-Sea. Eng. Pat. 9012, June 18, 1915. 

A THICK paste Ls formed by adding 25 parts by 
weight of lead oxides to a mixture of one part 
each of glycerin and water, or one part of glycerin, 
2 parts water, and 0-5 part sulphuric acid.' The 
paste is heated to dryness in a suitable vessel 
between 120^ and 140° C., cooled, and finally 
made into a paste with a mixture of sulphuric acid 
and w'ater. — B, N. 

Electrolysis. H. R. Nelson, Elizabeth, N.J., U.S.A. 
Eng. Pat. 10,605, July 21, 1915. Under Int. 
Conv., Aug. 17, 1914. 

See U.S. Pats. 1,149,210 and 1,149.211 of 1915 ; 
tliis J., 1915, 969. 

Electron'emitiing cathodes. Ei^. Pat. 17,580 of 
1915. See IIb. 

Apparatus for producing ultra-violet radiation. 
U.S. Pat. 1,186,993. See IIb. 

Electrolysis and treatment of [cadmium or copper] 
sulphate liquors. Eng. Pat. 14,273. See VII. 

Refractory materials applicable as electric resistances. 
Eng. Pat. 4080. See VIII. 
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Xn.-FATS; OOS; WAXES. 

Palm-Jcernel industry; Prokciion of Uie . 

The following recommendations are made in the 
Report of the Committee on Edible and Oil- 
producing Nuts and Seeds (West Africa) : — 

(1) To impose an export-duty of 2/. per ton, or 
more if necessary, on palm-kemels shipped to 
ports outside the Empire ; 

(2) Continuation of the campaign for the 
popularisation of palm-kernel cake as a feeding- 
stuff ; 

i‘A) New legislation to allow the addition of the 
words “ British-made ” to the word mai^arine ” 
on the statutory wrapper for margarine ; 

(4) Tlie continuation and extension of the joint 
researches on the oil palm, carrie*! on by the West 
African .Agricultural and Foresti^ Departments 
and the Imperial Institute. 

The Britisli West African Government has been 
instructed to put the first and fourth recom- 
mendations into action. 

Siearolic acid; Jfiornerides T^.g and Tj.e of , 

S. i*osternak. Comptesrend.. lOlfi, 162,ff44 — 
IMklted tarinc acid (1 ihul.) w&s tieated witli diy 
hydriodic arid until the increase in weight corre- 
sponded to two mols. of in. The resulting brown 
oil was dissolved in 30 *^0 alcoholic potassium 
hydroxide solution, heated for 3 houi*s on the 
water-i>ath. the soap solution filtered from the 
crystals of potassium iodide and decompo.sed 
with dilute sulphuric acid. Crystals consisting 
of a mixture of the three isomeric stearohc acids 
(T..-8, Tj-?. and T^-c), contaminated with oily 
monoiodo-oleic acid, were obtained. The mass 
was dissolved in alcohol and treated with A’/l alco- 
holic sodium liydroxide solution to obtain crystals 
of the sodium salts of the three acid.s. By decom- 
posing these with sulphuiic acid, and crystallising 
tlie product from alcohol, nearly pure tariric 
acid (Tc-?) separated first. The residual acids 
were converted into di-iodo deiivaiives and dis- 
solved in alcohol. On cooling the solution di-iodo- 
7.8-elaiilic acid (m.pt. 68'^ G.} separated, and from 
this by treatment in alcoholic solution uilh 
metallic sodium the T7.8 isorneride {m.pt. 49-25* G.) 
was obtained. The T5. g isomeride was separated 
by eliminating the iodine from tlie mother liquoi-s, 
dissolving the recovered acids in alcohol, and 
adding successive, portions of N/l alcoholic 
sodium hydroxide solution. Repeated recrystal- 
lisation of the fractions melting above 44* 
yielded the T5. ^ isomeride (m.pt. 52-5* C\).— C'.A.M. 

Use of castor oil for removing resin from rubber mul 
guitapernha. ^chopper. See XIV. 

Cause and prevention of rancidity in palm nut 
kernel cake, (’alder. See XIX.a. 

Croton-resin. Boehm. See XX. 

Paten'I's. 

Unsaturaied jnaferials [oi/.-s] ; Process and appar- 
atus (or reducing . A. H. Ney. llasbroiick 

Heights, N.J.. Assignor to Tlydrogenatcil Oil 
Co., New York. TI.S. Pat, 1.185,704. June 6, 
1916. Date of appl,, June 7. 1912. 

The oil, etc., in a state of fine division (“ oil-fog ”) 
is brought into contact with hydi-ogen or a gas 
containing hydrogen in presence of a movable 
permeable catalyst, which is constantly freed fix»m 
the hydrogenated oil. — (’. A. M. 

Detersive and emulsive agents ; Manufacture of 

. R. Maepherson, Brondeshury, and W. E. 

Heys, Bushey. Eng. Pat. 8478, June 8, 1915. 
Proteins or farinaceous substances or substances 
containing them are treated in the cold with solid 


caustic soda or potash, with or without added fats 
or fatty acids, and in presence of only sufficient 
water to effect the reaction, whereby a practiealh 
dry detergent is obtained. — C. A. M. 


xni.— PAINTS ; PIGMENTS ; VARNISHES ; 

RESINS. 

Linseed oil; Effect of certain pigments on— 

E. W. Boughton. U.S. Bureau of Standards' 
Techn. Paper, No. 71, Apr. IB, 1916, 1 — 16. 

In a former communication (this J., 1913, 371) 
it was shown that the constants of linseed oil 
mixed with various pigments and kept in clo‘5e(i 
cans for 2 years showed only slight changes. The 
remainders of the paints used in these experiments 
were placed in glass jars, which they partially 
filled, and these jars were closed and exposed tii 
diffused light for 1 year. The oil was then 
extraetetl with ether and examined. Considerahl? 
changes had taken place in the constants of the oil 
except in the case of the xinc yellow, chrome 
yellow, and artifiidal graphite paints. White lead 
and ziiu* white were tlie only pigments which had 
caused a large increase in the ash yielded l>y tho 
oil (1-02 and 0-90% respectively, as comyiared with 
013% from the original oil). The oil from lie 
white lead paint was orange-red, vi.scuus, and had 
a skin on the surface. Its iodine value liad 
fallen to 145. In other experiments white lead 
and zinc white were mixed with raw or boiled 
linseed oil, and thin films of the paints brushed 
over glas.s. After intervals of 6 liours to 8 days 
the films were removed and treated with a mixtuip 
of benzene (60 vols.) and 95% methyl alcolidl 
(40 vols.), and the extract centrifuged and flltcnd 
through paper pulp. The extracts oils were red 
and viscous and had an acrid odour. In the case 
of the mixture of raw oil and white Icad.thcindiiK' 
value of the fatty acids had fallen from 194 to 108. 
while the ash oi the oil had increased fi'om O il 
to 0-85 after 6 days. The corresponding figures 
for the oil extiacted from the film of zinc while 
paint were Iftl and 217% after 8 days. The oil 
from the mixture of boiled oil and white lead 
showed : — iodine value of fatty acids 148 (original 
value, 182) and ash 0-82% (original oil, 0-56°o] 

1 after 0 hours, while the oil from the mixture 'il 
\ zinc white and l)oiWd oil showed •.—iodine valut 
141 and ash 1-69% 6 hours. These vesulU 

1 indicated that there was an appreciable (Oiii- 
bination of oil and pigment on exposure of the 
paints to the air. On mixing white lead and zinc white 
respectively with linseed oil fatty acids, consideralile 
combination occurred, the amount of zinc soap 
produced being about four times as much as Dip 
amount of lead soap. In experiments in wlikli 
films of raw linseed oil mixed with the pigincnt^ 
were exposed to oxidation, white lead had a 
greater accelerating influence than zinc wliitr- 
and the latter a greater effect than C'hina ilay 
on the oxidation. — (’. A. M. 

Setf-tuminom paint. F. H. Glew. Optii-al 
June 8. 1910. Chem. and Drug., 1916. 88, O'''- 
When radium is mixed with a zinc sulphide, it 
exerts a continuous excitation on the .siilpliiiif 
and eventually exhausts it. The Admimh) 
spe<'ification for radium luminous paint is Ori ingrn*' 
of radium br<imide per gram of zinc sulphide ■ 
the paint is also made with half this proport iun 
radium. At the end of a year it is piobahlc tli^j 
paint made to the Admiralty specification 
have only half its original luminosity. The niort^‘ 
radium the paint conhiin.s the shorter will he 
life of the zinc sulphide. act of mixing ttij 

paint exhausts the zinc sulphide somewhat. 
dt requires time for the radium to excite it 
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further action. A palette-knife must not be used 
for mixing the paint or the crystalline structure 
of the zinc sulphide will be destroyed, with a 
corresponding loss of illuminating-power. Other 
substances than radium are used in paint, meso- 
thorium more frequently. Ionium would be an 
ideal substance, but it is not obtainable in a pure 
state. 

Oko-resinous exudation of coniferoe ; Improved 

method of collecting the . H. WisUcenus. 

ciem.-Zeit., 1916, 40, 559 — 560. 

The ordinary method of obtaining the resinous 
exudation from pines (by excision and collection 
in open vessels) is very wasteful, since upwards of 
50 % of the oil of tu^entine present may evaporate 
from Uxe resin during its exposure to the atmos- 

E " -’e. An improved method consists in boring a 
into the tree and inserting the neck of a 
bottle into this hole ; other smaller holes are bored 
through the outer portion of the tree and connect 
with the first hole, the outer ends of the smaller 
holes beii^ pliigged. The fluid resin, rich in 
tuipcntine (about 38%), collects in the bottle. 

— W. P. S. 

Patents. 

Coating compoeiiion [for concrete and cement]. 
C. Ellis and A. A. Wells, Montclair, N.J. U.y, 
Pat. 1,179,413, Apr. 18, 1916. Date of appl., 
Aug. 13, 1912. 

A co»tFOSiTiON for painting concrete and cement 
structures is made by heating Pontianak (Borneo) 
rubber resin (jelutong) for about four hours at 
675°— 700° F, (357°— 371° C.) or higher, in a 
retort fitted with a reflux condenser, so as to decom- 
pose it with formation of acetic and similar acids 
(which are removed b^ distillation) and a neutral 
oily unsaponifiable resin which is readily soluble 
in benzene and has siccative properties. The 
product is dissolved in benzene or other suitable 
solvent, passed through a tower filled with quick- 
lime to remove any acids, and may then be used 
alone or incorporated with drying oils, dryers, 
or with suitable thickeners. — A. B. S. 

Fxniih'removing process. C. Ellis, Montclair, N.J., 
Assignor to Ohadeloid Chemical Co., New York. 
U.S. Pat. 1,185,641, June 6, 1916. Date of 
appl., Oct. 10, 1911, 

To remove a coatii^ ol paint, varnish or other 
Blush, the article is immersed in or treated with 
an o^anie solvent of high boiling-point (over 
200° C.) previously heated to over 90° — 100° C. 
When the temperature of the article has reached 
substantially that of the solvent, the article is 
taken, out, and when the finish has been dissolved, 
softened or loosened, the surface is cleaned with 
volatile liquid. — E. W. L. 

t)Tymg or hardening [siccative] coatings ; Process 

for- . W. M. Grosvenor, Grantwood, N.J., 

Assignor to Wenbome-Karpen Dryer Co., 
Chicago, III. U.S. Pat. 1,186,477, June 6, 1916. 
Date of appl., Nov. 20, 1908. 

The coatings are subjected simultaneously to 
neat and to the action of a more powerful oxi^sii^ 
agent than air, in the presence of moisture in 
excess of the natural humidity. — W. F. P. 

CoMensaiion products of phenols and formaldehyde ; 

Process of making . L. H. Baekeland-, 

Yonkers, N.Y,, Assignor to General Bakelite 
Co., New York. U.S. Pat. 1,187,229, June 13, 
1916. Date of appl., Oct. 2', 1909. 

coherent bodies containing ii^luble, 
condensation products of phenols and 
K and a basic substance, are formed 

Dy adding to a mixture of phenols and a substance 


containing a mobile methylene group (formalde- 
hyde) a basic condensing agent in excess of the 
proportion desired in the final product, then elinadn- 
ating the undesired excess of condensing agent 
by adding a reagent which yields with it an 
insoluble compound, and hardening the mass by 
heat and pressure. — E. W. L. 

Reaction prodvet of hexamethylenetetramine and 
phenolic bodies, and method of making same. 
L. H. Baekeland, Yonkers, N.Y., Aligner to 
General Bakelite Co., N.Y. U.S. Pat. 1,187,230, 
June 13, 1016. Date of appl., Dec. 13, 1910. 
Ptonols are heated with hexametiiylenetetra- 
mine, with or without the addition of water, until 
the water and a portion only, or the whole, of the 
ammonia have been expelled, and the product is 
hardened by the application of heat and pressure. 
The final product is a yellow mass somewhat 
resembling amber, and containing, in the one 
case, uncombined ammonia. — E. WT L. 

Phenolic condensation product and method of 
making the same. L. H. Baekeland, Yonkers, 
and N. Thurlow, New York, Assignors to 
General Bakelite Co., N.Y. U.S. Pat. 1,187,231, 
June 13, 1916. Date of appl., Dec. 11, 1912. 
The condensation product is formed by the action 
of a phenol upon a salt (the hydrochloride) of 
hexamethylenetetramine, and is rendered infusible 
and insoluble by the application of heat. — E.W.L. 

Insoluble bodies derived from phenol alcohols / 

Process for making . L. H. Baekeland, 

Yonkers, N.Y., Assignor to General Bakelite 
Co., N.Y. U.S. Pat. 1,187,232, June 13, 1916. 
Date of appl., May 15, 1915. 

Habd, compact, infusible bodies or moulded articles 
are produced by eliminating water from phenol- 
alcohols and hardening the anhydrides, by the 
action of heat and pressure, in presence of a 
basic condensing agent, and in presence also, if 
d^ired, of suitable filling materials. — £. W. L. 


XIV.— INDIA-RUBBER; GUTTA-PERCHA. 

Plankdion rubber of uniform quality ; Preparation 

of . Arens. Gummi-Zeit., 1915, 29, 1248— 

1249. Chein.-Zeit., 1916, 40, Rep., 218, 

Thb quality of the rubber is not appreciably 
aflect^ by the method of tapping the trees, but 
addition of water to the latex produces variations 
in quality and should be avoided on the plantation 
unless the quantity added is under strict control ; 
in the factory, dilution of the latex with an equal 
volume of water is recommended, especially in 
the preparation of thin sheet rubber. The nature 
of the acid used as coagulant is of no importance 
so long as only the mi nimum quantity necessary to 
produce coagulation is added, but dilute acid can 
be distribute more unifoimly in the latex than 
; concentrated acid. The duration of the period 
between coagulation and working-up of the 
coagulum has considerable influence on the quality 
of the rubber. Artificial drying in vacuum 
dryers or similar apparatus always caus^ deteriora- 
tion in the quality of rubber. Drying in smoke 
chambers, at a temperature not exceeding 65° C., 
gives better results than air-drying, and within 
certain limits, the quality is better the longer the 
rubber remains in the smoke chamber. — ^A. S. 

Rubber and guttapercha; Use of castor oil for 

removing resin from . T. Schopper. Gumsoai- 

Zeit., 1916, 30, 601. Z. angew. Chem., 1916, 
29, Ref., 295. 

The purification of raw rubber by extraction with 

S2 
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caator oil possesses the following advantages. All 
resinous constituents ai-e removed and the water 
present in the rubber is evaporated, and hence 
the further purification of the rubber is facilitated 
and less alcohol is required. Only a short extrac- 
tion with castor oil is required. The solution of 
rubber resins in castor oil can be used in the 
manufacture of soaps. — A.S. 

Rvbber ; The effect oj vacuum drying cr^e . 

B. J. Eaton. Agr. Bull. Fed, Malay States, 
1916, 4, 219—221. 

From the results of a long series of vulcanisation 
teste with tldn crepe dried at ordinary temperature 
in a drying room, another portion of the above dried 
in a Passburg vacuum drier, and a portion of the 
latter re-machined after removal from the drier, as 
is usual on ^e estates, the author concludes that 
neither the rate of cure nor the physical properties 
are affected by the vacuum drying process. 

— E. W. li. 

Ridiher ; Action of alkalis and acifis on . 

B. J. Eaton. Agr. Bull. Fed, Malay States, 1916, 
4, 162—167. (Cf. Martin, this J., 1915, 725.) 
Samples of fast- and slow-curing ci’epc rubber 
were soaked in dilute solutions of sodium and 
potassium hydroxides, and the re«crdped samples 
were viilcanised. The a<;ccloi*ation of the rate of 
cure waR about the same for soda as for potash, 
and for slow-curing as for fast-curii^ rubbers. 
Slow-curing rubber which had been soaked in 
alkali, and neutralised on the following day with 
acetic acid, was found still to be slow'-curin^, 
but when neutralisation was not carried out until 
10 days after soaking, the rubber cured more 
rapidly than the control. Rubber soaked in 
alkali and re-cr6ped became veiy tacky and soft 
on keeping. The use of mineral acids and of 
potash alum in coagulation tends to retard the 
cure, more especially when even slight excess over 
the minimum quantity necessary is used. The 
greatest care should therefore be taken to keep 
conditions constant when coagulating with sul- 
phuric instead of acetic acid. — E. W. L. 

Patents. 

Rubber latex; Apparatus for coagvJating and 

dryinn . S. l^tilne, Edinburgh. Eng. Pat. 

9039, June 19. 1915. 

A CYLINDER, about 10 ft. diameter and 12 ft. 
long, is provided on its surface with blade- or 
platn-like flanges, 1 ft. 6 in. deep or more, arranged 
either parallel to one another, and at right angles 
to the axis of the cylinder, 2 inches apart ; or 
spirally round the cylinder ; or inclined to the 
axis ; or in zig-zag fashion. As the cylinder 
revolves the blades dip into an open steam- 
jacketed pan containing' heated latex, a thin 
film of latex is carried round on the blades, and 
the drying of this is further facilitated by passing 
hot air through the cylinder housing. * A large 
surface of evaporation is thus provided in a small 
space. — E. W. L. 

Rubber ; Mayiufacture of and apparatus there- 

for. C. A. Ilcken and St. V. B. Down, Singapore. 
Eng. Pat. 8487, June 8, 1915. 

Latex is coagulated by adding to it, in the form 
of liquid, liquid spray, or vapour, a mixture of 
alcohol — either absolute alcohol, or methylated 
spirit, or normal or iso-propyl alcohol — and a 
hydrocarbon solvent, such as petroleum spirit 
(b.pt. 40'* — 150'’ C.) or coal-tar naphtha (b.pt. 
80° — 140° C.) or motor spirit. In the case of 
Hevea Braziliensis latex the proportions recom- 
mended are : — ^melhylated spirit, 5 % of the weight 
of latex ; petroleum spirit, 10 % of the weight of 
rubber in the latex. Coagulation occurs rapidly. 


and the rubber is then removed, pressed, ami 
dried. The methylated spirit can be recovere<i 
but the petroleum spirit is allowed to remain aii(i 
evaporate slowly from the rubber. In crepiag 
the bulk of the resins dissolved in the petroleum 
spirit, and proteins vrill be eliminated by pressure, 
“[file temperature should not be allowed to lig^ 
above 90° P. (32° C.).— E. W. L. 

Caoutchouc ; Method oj producing synthetic — - 
E. Gottechalk, Newark, N.J. U.S. Pat. 1,185,65b 
June 6, 1916. Date of appL, May 17, 1911. 
PiNENE is “ cracked ” by passage in the fonn of 
vapour, through a tube heated to 300° — 350= c. 
(572° — 662° F.), and the emergent vapour 
cooled quickly. The hydrocarbons thus fonneii 
are distilled, and the distillate, either alone or 
in presence of an acid reagent, is heated in a 
closed vessel, thereby creating pressure. The 
temperature is then kept constant, while tie 
pressure falls until it reaches a point where it 
remains substantially constant. At this point 
any volatile matter is distilled- off, and the re.siduc 
oxidised. — E. W. L. 

Coating compositmi for concrete and cemri\\ 
U.S. Pat. 1,179,413. See XIII. 


XV.-LEATHER ; BONE ; HORN ; GLUE. 

Adsorption [of organic acids by hide poteder], V, 
Kubclka. Collegium, 1915, 389 — 408. J. Chein 
Soc., 1916, 110, ii., 297. 

Aqueous solutions of formic, acetic, propionic, 
and butyric acids were shaken at a temperature 
of 19° — 21* C. with a weighed quantity of standard- 
ised non-chromed hide powder, and the clianges 
in concentration of the acid solution determined, 
The results obtained show that the removal ol 
the acids from aqueous solution takes place 
very rapidly and that a condition of reversible 
equilibrium is attained in each case. The relatio!i 
between the quantity of acid removed by a given 
weight of hide substance and the concentration 
of the aqueous solution in equilibrium mav be 
represented by the well-known adsorption formula, 
For the three higher aliphatic acids the adsorption 
constant /I is proportional to the ionisation con- 
stant of the acid. 

Influence of pine resin and tannin on the nitrogen 
economy and on the physical properties of the soil 
Koch and Oelsner. See XVI. 

Patents. 

Tanning; Process of . H. Morin. St. Denis, 

France. Eng. Pat. 100,163, Mar. 14, 1916. 
Under Int. Conv., Oct. 22, 1914. (Appl. No, 
3802 of 1916.) 

Skins, after thorough rinsing, are soaked in a 
solution containing from 2 J % to 10 % of sodium or 
potassium silicate, and afterwards treated with 
acetic or some other acid to precipitate silica on 
the hide fibre. The leather produced is white, 
supple, and unaffected by boiling water. — F. C. T. 

Impregmition of leather or textile driving belts 
or the like, O. Heublein, Frankfort. Ger. 
291,461, Jan. 10, 1915. 

are impregnated with a solution, liqui*! 
at the ordiMry temperature, of wool fat, pitch, 
or the like, in a volatile solvent. Suitable solvents 
are chioro-derivatives of aliphatic hydrocarbons, 
petroleum, ketones, aromatic hydrocarbons, oil 
of turpentine, chlorohydrins, or mixtures of these 
substances. — A. S. 
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riuel adhesive, and jmeess of makiiuj same. C. II. 
fUnnbell, Chicago, III., Assignor to American 
rtn? Co., Boston, Mass. U.S. Pat. 1,184,071, 
jW 23, 1016. Date of appl., Oct. 12, 1912. 

, quantity of a soluble nitrate is added to 

'^celntion ol glue, which is then heated for a short 
Hum to about 120“ C. After drying, the glue is 
■olulde in water at the ordinary temperature. 
’ — F. C. T. 

realher snbstitute ; Proceas for the manufacture of a 

material mitdble for use as a . J. Chylik, 

ICrizena-a, Austria. Eng. Pat. 8821, June 15,1915. 
Rosin (0-2 kilo.) is heated with linseed oil varnish 
fO-28 kilo.) until a viscous solution is fonned. 
This is cooled, and milk curd {1 kilo.) is added, 
the whole being worked up to a stiff paste ; slaked 
lime (0-50 kilo.) is then added so as to produce a 
paste .suitable for spreading. Canvas or other 
-abric may now be coated or impregnated with 
tins paste, and built up to the required thickness. 
The product is ^ed, and then soitened in water, 
when it can be pressed into sheets or plates. The 
paste may also be mixed with finely divided leather 
waste, and rolled or pressed into sheets.— E. W. L. 


GelaUnising substances; Treatment of . i 

Aktienges. fiir Chemische Produkte vorm. H. • 
Scheidemandel, Berlin, Assignees of P. Askenasy, j 
Karlsruhe, Germany. Eng. Pat. 100,302, | 
3Jar. 30, 1910. Under Int. Conv., May 3, 1915. I 
Addition to Eng, Pat. 15,305 of 1915. 

Gelatin globules, fonned by the cooling of drops j 
Df a hot solution of gelatin, may be thoroughly ; 
pooled and prevented from adhering together . 
by using a cooling liquid of such specific gravity j 
that the globules do not sink in it \intil they are i 
nearly solid, and too hard on the surface to permit ] 
adhesion.^ — E. 0. T. j 


Tanning substances and method of preparing the. 
s.me. A. Rdmer, Stuttgart, Assignor to Dcutsch- 
Koloniale Gerh- u. Farbstoffi-Ges.m.b.H., Karls- 
ruhe, Germany. U.S. Pat. 1,186,500, June 6, 
1916. Date of appl., Jan. 24, 1910. 

See Fr. Pat. 471,924 of 1914 ; this J., 1915, 438. 


Process for dyeing artificial leather. U.S. Pat. 
1,186,052. See VI, 
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Sulphur in moorland soils injurious to plant grotclh 

and suhierranean structures ; Nature of the . 

W. Thomer. Z. angew. Chera., 1916, 29, 233 — 236. 
The so-called reactive sulphur which is deleterious 
to both plant growth and the mortar or cement 
of underground foundations, etc., occurs not only 
as pyrites, but also in the free state and in 
organic combination. Its destructive action is i 
ascribed to the production of sulphuric acid by ! 
atmospheric oxidation in presence of moisture, j 
Mnely divided sulphur mixed with moist sand or ; 
peat on a filter underwent slow oxidation as the [ 
water evaporated, and similar conditions may be i 
assumed to exist in peaty land containing sulphur, ! 
on exposure to the atmosphere. An energetic 1 
oxidation of finely divided sulphur in aqueous j 
B^pension was observed during electrolysis of j 
the water. — G. F. M. ! 

Molasses; Utilisation of {cane) ■ ■ — as a manure. ; 

UdeWall. Intern. Sugar J., 1916,18,267—272. j 
A SERIES of plots in Java was treated with sulphate j 
ot ammonia. Some of these in addition received : | 
i^) a solution of cane molasses ; (2) a solution of [ 


sugar of the same sucrose content as the molasses ; 
and (3 ) the niti-ogen , and ( 4 ) the nitrogen and potash 
equivalent to the amounts present in the molasses 
added. In the case of the molasses and the sugar 
plots the increased tonnage of cane per acre over 
that found when using sulphate of ammonia 
alone w'as 10—11 and 6-5 respectively ; whereas 
in the extra nitrogen and extra nitrogen and 
potash plots it was 2^ — 3^ and 3 — 4 tons. Net- 
withstanding, however, these increased yields 
of cane caused by the presence of sugar, the 
available sugar of the cane was markedly decreased. 
Application of the molasses was made in these 
experiments in the form of a solution, which would 
immediately drain to the lower strata of the soil. 
Probably a more advantageous procedure would 
have been to use “ solidified molasses.” — J. P. 0. 


Zeolites ; Chemical and physical properties of 

artificial . A. von Sigmond. Kir. Magyar 

Tenn<^. tarsulat, Budapest, Feb. 20, 1916. 
Ohcm.-Zeit, 1916, 40, 519—520. 


Experiments were made w'ith artificial sodium- 
zeolites containing mdely varying molecular pro- 
portions of silica, alumina, and soda, which were 
converted into calcium-zeolites by treatment with 
20 % calcium chloride solution. Tlie calcium 
zeolites obtained were of four kinds and i. 
the followinc molecular compositions 

(1) 3Si0„Alj03,Ca0-f3H50 ; 

(2) TSiO;,2Al8O3,2CnO+0HjO ; 

(3) 9Si02,2AU03.2Ca0 +8H jO ; 

(1) 23SiO,.4Al8O,.4CaO+20H2O^CaSiO,. 
The reaction is a true chemical reaction and does 
not result in the formation of gel complexes ; 
there is evidence of crystalline structure in the 
products. The sodium-zeolites are slimy products 
whilst the calcium-zeolites arc granular. This 
corresponds with the fact that soils containing 
natural sodium-zeolites in quantity have poor 
physical properties which can be improved by 
treatment with calcium salts. There is thus a 
close connection between the physical properties 
of a soil and the chemical properties of the zeolites 
which are present. — J. H. J. 


Soil acidity ; Cause and nature of with special 

regard to colloids and adsorption. E. Truog. 
J. Phys. Chem., 1916, 20, 457—184. 

The production of acidity or alkalinity when 
certain neutral solutions come in contact with- 
certain solids is probably due to chemical action 
and not to selective adsorption of ions. Cameron's 
contention that the acid reaction towards litmus 
of washed absorbent cotton (and inferentially of 
certain soils) is due to adsorption of cations, is 
untenable, since such cotton has been found to 
contain an insoluble fatty acid {perhaps margario 
acid), which would not be removed completely 
by the preliminarv’ washings with alkali and 
acid. When the cotton is brought into a neutral 
salt solution, the salt reacts with the fatty acid, 
some cations are remov'ed, and an equivalent 
amount of soluble acid is liberated. Similarly, 
the repvited selective adsorption of ions by charcoal 
is accounted for by chemical actions between 
impurities contained in it and the dissolved salt. 
Assuming selective adsorption,' the vastly greater 
adsorptive power of soils would still need explan- 
ation. Arguments arc also adduced to prove that 
soil aciditv is not the result of selective lon- 
adsorption'by colloids or by finely divided solids ; 
and it is shown experimentally that under suitoble 
conditions, the reactions causing soil acidity 
proce^ according to chemical laws. The acidity 
m well aerated soils, in particular in cultivated 
upland soils, is due to hydrolysis of silicates, of 
which the baises are removed by plants and by 
soil water, and the silica and acid silicates left 

D 3 
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behind. The weathering process in soils can be 
reproduced by treating powdered basalt, granite, 
fefepar, etc., with carbonated water and flltering : 
the residues are acid to litmus. In dry re^ons, 
the soluble salts accumulate and cause alkalinity. 
In these soils, organic acids derived from plant 
residues are of little importance : they may be 
formed, but are quickly transformed. In badly 
aerat^ soils, e.j/., in peat soils, the plant remains 
are decomposed much more slowly ; instead of 
being oxidised to carbon dioxide, much of the 
carbon remains in the soil in organic combination 
as the so-called humic acids, and eventually is 
transformed into coal. The latent acidity of a 
soil (see this J., 1916, 699) may be largely due to 
kaolinite and similar compounds, or to free 
quartz ; and the results of the determinations of 
active and latent acidity show that the amounts 
of different hydroxides that react with the in- 
soluble acids, are approximately chemically equiva- 
lent, The fact that acid soils do not take up 
equivalent amounts of different bases from salt 
solutions possessing a common ion, is not opposed 
to the hypothesis that soil acidity is due to the 
presence of free acids, for the reactions involved 
would be much influenced by secondary reactions. 
By using small quantities of finely powdered soil 
and large volumes of salt solutions, and minimising 
the time of contact, the effect of such side reactions 
can be practically annulled ; and determinations 
of soil acidity, under these conditions, give results 
which are best explained on the assumption of the 
existence of free acids. Further, the adsorption 
hypothesis would lead to the conclusion that the 
acidity of a soil would increase if the particles were 
ground to an impalpable powder: experiments 
showed a slight decrease. — E. H. T. 


Bacterium ; A hydrogen-oxidUing from Indian 

stoamp rice soils. W. H. Harrison and P. A. 
Subramania Aiyer. Mem. Dept. Agric. India, 
Oliem. Series, 1916, 4, 135—148. 

Critde cultures of the bacterium found in the 
soil-film of swamp rice land (this J., 1913, 1165, 
and 1915, 190) developed very poorly in Easerer’s 
solution (K,HP 04 0 05%, MgS 04 0 02%, NH 4 CI 
0'1%, NaHCOi 0*05%, FeCli trace), and when 
plat^ out on silica jelly, or on washed agar media 
«)ntainingthe salts foiming Kaserer’s solution, and 
incubated in an atmosphere of mixed carbon dioxide, 
methane, oxygen, and hydrogen, did not oxidise 
the hydrogen except in one instance. In this 
case the micrcecope revealed two species of 
bacteria, a non-motile oiganism and a pseudo- 
monas. Inoculation of this mixed culture into 
Kaserer’s solution containii^ 0'1% of sodium 
asparaginate, caused a greatly increased oxidation 
of hydrogen. By repeated plating and re-plating 
on mineral agar containing the asparaginate, a 
pure culture of the oxidising non-motile bacterium 
was isolated, which was not identical with Kaserer’s 
oiganism, B. pantoirophus. It is about 1—4 
long and 0-5 p broad, stains readily with aqueous 
stains, has no flagellje and is non-spore-forming. 
It gives a white gelatin stab culture, and does 
not reduce nitrates or ferment sugars. Practically 
inactive under autotropic conditions, it oxidises 
hydrogen in symbiosis with the motile bacterium 
mentioned above. In presence of sodium, aspara- 
ginate, peptone, or nutrose (optimum amounts, 
0 01— 0-93%) oxidation takes place readily, but 
excess of such organic matter inhibits the action. 
The presence of the motile oiganism promotes 
oxidation when the organic substances are also 
present, and only in this case was complete 
oxidation observed. The organism utilises am- 
monia and nitrates in presence of dextrose, but 
under these circumstances no oxidation of hydroaen 
takes place. — H. T. 


Carbon and nitrogen changes in soil variously 
treated : soil treated with calcium carbonaie 
ammonium sulphate, and sodium nitrate. R. 
Potter and R. S, Snyder. Soil Science, 1916 , 1 
76 — 04. J. Chem. I^c., 1916, 110, i., 469 — 4Go! 
The soil employed was a silt loam contahxing 
1*35% of carbon and 01137% of nitrogen; 
lime requirement was 600 lb. per aere accordioo 
to the Veitch method (this J., 1904, 762). The 
amounts of ammonia and carbon dioxide giv&Q 
off by the soils, both alone and with addition o( 
ammonium sulphate and sodium nitrate respect- 
ively, without and with calcium carbonate, were 
estimated by x)^ing air over the soil contained 
in pots under bell-jars, and then successivelv 
through standard acid and 5 % potassiu^ 
hydroxide. Considerable amounts of carbon 
dioxide were given off during the first two dayg 
from the soil alone and from the soil with sodiuin 
nitrate ; with ammonium sulphate the amount 
was much higher ; and with calcium carbonate 
very much higher, whether employed alone or in 
conjunction with the nitrogenous manures. The 
production of carbon dioxide rapidly fell, but 
remained highest in the pots which received 
calcium carbonate. As regards the origin of 
the carbon dioxide, it is shown that in this experi- 
ment addition of calcium carbonate diminisbed 
its production from the organic matter ; ia 
another experiment the organic matter yielded 
more carbon dioxide when calcium carbonate 
added than without. The loss of Mumonia 
amounted to about 0-3 lb. per acre in twelve 
weeks, and was only higher (about ten times} 
in the pots which received both calcium car- 
bonate and ammonium sulphate. The losses ef 
total nitrogen were generally less and the gams 
greater when calcium carbonate was added than 
without it. 

Pine resin and tannin ; Influence of — on the 
nitrogen economy and on the physical properiiti 
of (he soil. A. Koch and A. OeUner. Centr. ^kt, 
Par., 1916, u., 45, 107—118. J. Chem. Soc., 1916, 
110, i., 454. 

In soil to which 5% of colophony and 0*025% of 
nitrogen as nitrate were added, the whole 01 the 
nitrate was denitrified by bacteria, which utilised 
the colophony as source of energy, in four weeks. 
The total nitrogen of the soil was only slightly 
diminished, so that the nitrate was utilised as 
source of nitrogen without liberation of free 
nitrogen. In an experimeot in which colophony 
was substituted for citric acid in a Giltay solution, 
there was a slight reduction of nitrate to nitrite 
in a few days. The reduction was more vigorous 
in a Eaulin solution, with colophony Lasted of 
sugar, owing probably to the solvent action 
of the potassium carbonate on the resin. It is 
possible that nitrification is hindered by the 
presence of resin constituents dissolved . by alkali 
salts. Tannin is readily assimilated by mould 
fungi, and the increased growth of the fungi gives 
rise to a temporary loss of nitrogen present in the 
forms of ammonium salts and nitrates, which 
explams the low amounts of nitrates found in soils 
contau^g tannin. No oxalic acid is produced by 
Aspergillus niger from tannin. Addition of tannin 
to soils results in the production of a dark colour 
not due to iroD. The power of retaining water is 
incr^sed by addition of tannin to soils. Large 
additions of tannin render soils hard like stone, 
owing perhaps to the precipitation of colloids. 

Calcium cyanamide ; Effect of varying amounts oj 
admixed water upon the decompo^ion of crude 
, and the formation of dicyandiamUe. G, 
Hager and J, Kern. Z, angew. ^em., 191^» 
29, 221—223. 

Quantitieb of crude calcium cyanamide of 
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niig each were treated separately with 5, 10, 1.5, 
I™ 50 grms. of water, and enclosed in air- 
tight glas® vessels. After 5 and 7 months the 
^.oterial was analysed. The fertiliser used con- 
tained : total nitrogen 18'82 %, of which 17-73 was 


ttie filtrate after precipitation of the dicyan- 
(li.tniide) 0-48%. Seven months’ storage without 
added ■ water caused no perceptible change : 
,vitli 3 and 10 grms. of water, the changes were 
very small, the dicyandiamide nitrogen rising to 
O-el and 0-87% respectively. The presence of 
15 grms. of water produced more change; the 
dicyandiamide nitrogen rose to 1-13 %. the urea- 
nitrogen tx) 0-71%, the cyanamide nitrogen fell to 
13-61 %» and the ammonia nitrogen to 0-14%, 
Very little change took place in the first ten 
dava when 25 grms. of water was added, but after 
7 months, 2-58% of dicyandiamide was found. 
With 50 grms. of water, profound changes took 
place and the material set to a hard stone-like 
mass ; after 24 months and 7 months, the dicyan- 
diamide nitrogen rose to 7-51 and 917% respect- 
ively, the cyanamide nitrogen falling to 2-81 
and’ 0-28% respectively in the same periods. 
The analyses were performed by Caro’s method 
(compare this J., 1916, 647), Calcium cyanamide 
should not be stored after it has become wet, 
hut may be used immediately ; the use of water 
to produce it in a granulated form is not likely 
to succeed. — E. IT. T. 


Piingicidal properiiss of certain spray fluids. 

Eyre and Salmon. See XIXb. 

Patexts. 

Phosphorw acid ; Enrichment of minerals con- 
taining . A. Frank, Charlottenbarg. Ger. 

Pat. 292,090, Nov. 1, 19U. 

Phosphattc minerals containing calcium carbonate 
are calcined to convert the latter into quicklime, 
and this is removed in the form of oxychloride by 
treatment with calcium chloride solution. Basic 
slag may be treated directly with calcium chloride 
solution to remove the free lime. By treating the 
calcium oxychloride solution with carbon dioxide 
or gases containing it, calcium carbonate is pre- 
cipitated and calcium chloride regenerated. — A. S. 

Superphosphate ; Production of dry disintegrated 

. H. Hilbert, Neuss. Ger. Pat. 292,173, 

June 12, 1915. . 

The fluid mixture of raw phosphate and sul- 
phuric acid is heated by direct contact with fire- 
gases ^ flowing in the same or in the opposite 
direction, and is at the same time continuously 
agitated. For example it may be passed through 
a series of superposed chambers, each provided 
with a stirrer, and traversed by fire gases. Pro- 
vided the mass is kept well stirred and the duration 
of heating is not prolonged, a temperature of 
300® 0. may be used without risk of formation of 
metaphosphate or reversion of the superphosphate, 
and under these conditions the mass sets very 
quickly to a finely-divided product. — A. 8, 


Phosjyhoric acid ; Determination of by the 

'■ ciiro’uranium method. D. Crispo and R. W. 
Tuinzing. Landw. Versuchs-Stat., 1916, 88, 
131—141. J. Chem. Soc., 1916, 110, ii., 342. 
The citrate-soluble phosphoric acid in phosphatic 
fertilisers may; be estimated by precipitating the 
phosphoric acid as ammonium magnesium phos- 
phate under the conditions described by Popp 
:(this J., 1912, 831), dissolving this precipitate in 
Jiot acetic acid, and titrating the solution with 
ptandardised uranium acetate solution, using 
potassium ferrocyanide as the indicator. For the 
jestimation of total phosphoric acid in fertilisers 
Icontaining much silica, the interfering action of 
the latter may be eliminated by boiling 10 grms. 
pf the sample with 5 grms. of ferrous sulpluate 
land filtering the mixture. Results of numerous 
estimations of phosphoric acid in a variety of 
fertilisers are recorded, showing that the results 
obtained by the method are trustworthy. 

Arsenic; Stimulating influence of upon the 

nitrogen-fixing organisms of the soil. J. E. 
Greaves. J. Agric. Res., 1916, 6, 389 — 416. 
(See this J., 1915, 808.) 

The influence of arsenic compounds upon soil 
.ertility is complicated by the fact that the anion 
i-ud cation of the salt may act in co-operation or 
Antagonistically. Thus the good effect of lead 
arsenate is due to both lead and arsenate ions, 
injuiious nature of Paris green is the result 
of the toxic action of the copper preponderating 
Over the beneficial action of the arsenic. Arsenic 
cannot take the place of phosphorus &s a source 
>t energy for nitrogen-fixing organisms, but 
K unknown manner it renders available 

cne phosphorus that is present in insoluble forms ; 
It also stimulates the cellulose ferments which 
f their turn promote the activity of these 
Jt^ani^s. The nitrogen-fixing powers of soil 
-xtract, unfiltered or filtered, and of soil which 
‘ 3 been dried for some time, are but little affected 
that this stimulant acts 
.f py removing a thermolabile constituent 
|>f the soiL—E. H. C 


Fertiliser and method of pre-paring same. W. S. 
Allan, Freeport, and H. H. and J. W. Sturgis, 
Staudish, Maine. U.S. Pat. 1,178,119, Apr. 4, 
1916. Date of apph, Nov. 13, 1914. 

“ Muscle mud,” a shell-fish formation found in 
deposits on the sea coast and contaming any or 
all of the elements, nitrogen, phosphorus, calcium, 
is drained, dried in heated ovens or drying cylinders, 
ground, and then mixed with a fertilising material, 
e.gr., a potassium mineral. — E. H. T. 

Fertilisers containing ammonium chloride, or pure 

ammonium chloride; Manufacture of . H. 

Ptecht, Hanover. Ger. Pat. 292,174, Mar.23, 1915, 
AjttMOXiUM-HAGNESiUM chlorido, obtained by the 
action of ammonia on magnesium chloride solution, 
is dissolved in a small quantity of hot water, 
so that on cooling, decomposition occurs and 
ammonium chloride crystallises out, the mag- 
nesium chloride remaining in the mother liquor 
together with undecomposed double salt. The 
solution is evaporated and the residue again 
treated with hot water to decompose the double 
salt. Dilute aqueous alcohol may be used in place 
of water, and instead of dissolving the double salt 
it may be decomposed by stirring ib with a quantity 
of cold water or aqueous alcohol insufficient to 
dissolve it completely. — A. S. 

Fertiliser from the waste liquor from potash works ; 

Manufacture of a . Kahwerke Grossherzog 

von ^clwen A.-G., Dietlas, and K. Hepke, 
Dorndorf. Ger. Pat. 292,209, Jan. 29, 1915. 

The Uquor » treated with gaseous ammonia or 
gases containii^ it, for example in absorption 
towers, in order to convert the dissolved mag- 
nesium chloride into ammonium chloride, suitable 
for use as a fertiliser, and magnesia. — A. S. 

Zime-nitrogen [crude calcium cyanamide] ; Improv- 
ing the fertilising action of A. Stutzer, 

Kbni^berg, Assignor to ^yerische Stickstoff- 
Werke A.-G., Berlin, Germany. U.S. Pat. 
1.185, 731, June 6,1916. Bateofappl., Sept. 12, 1911. 
See Ger. Pat. 242,522 of 1910 ; this J., 1912, 293. 
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XVII.— SUGARS ; STARCHES ; GUMS. 

Sucrose ; Determination of in cane products 

by direct polarisation after the destrudum of 
the Tcduciny suyetrs. C. Muller. Intern. Si^ar 
J., 1916, 18, 274—275. 

In place of the use of alkali hydroxides and 
hvdroaen peroxide, recommended by I,emeland 
(this J., 1910, 1220) and VoUant (this J., 1911, 
1329) for the destruction of the reducing sugars 
previous to the determination of sucrose in 
cane molasses and similar products by dirMt 
polarisation, the author uses a solution containing 
25 grms. of BocheUe salt and 32 grms. of sodium 
hydroxide in 400 c.c. of water, in which is dissolved 
11 grms. of bismuth subnitrate, the mixture being 
made up to 500 c.c. 50 c.c. of a 40% solution of 
the sample contained in a 300 c.c. flask is heated 
with 15 c.c. of the reagent (sufficient for the 
destruction of 3 grms. of reducing sugare) in a 
boiling water-bath for 15 minutes. The liquid is 
then cooled, 150 c.c. of water and 60 c.c. of basic 
lead acetate (.36“ B., sp. gr. 1-33) added, the 
volume made up to 300 c.c., and the hquid mixed 
and filtered. 100 c.c. of the filtrate is treated with 
5 c.c. of acetic acid, made up to 110 c.c., treated 
with 2 grms. of decolorising carbon, mixed, 
filtered, and polarised in a 400 mm. tube. Rapid 
and certain results, corroborating those found by 
double polarisation using sulphurous acid, are 
claimed to be obtained, and the procedure 
is stated to be particularly applicable to routine 
work in cane sugar factories. — J. P. 0. 


Lead [in sugar solutions'] ; Determination of 

as sulphite. H. Pellet. Ann. Chim. Analyt., 
1916, 21, 114—116. 

The deteimination of lead as sulphite (see this J., 
1915, 925) was recommended by the author in 
1913 (Sucrerie Beige, and Bull. TAssoc. (’him. 
Suer., 19, 362). The method gives very accurate 
results with the lead left in solutions of beet and 
cane sugar molasses after treatment with basic 
lead acetate. Lead sulphite is less soluble than 
the carbonate, particularly in presence of sugar 
and of the organic substances in molhsses. ^e 
complete removal of lead .from sugar solutions 
destined to be inverted with invertase, is most 
satisfactorily accomplished by precipitating it 
with an excess of sulphurous acid. — E. II. T’. 


Starch ; Influence of various salts on the liquefadion 

of . B. Viswanath, T. 1,. Bow, and P. B , 

Avvangar. Mem. Dept. Agile. India, (hem. 
Series, Yol. IV., No. 5, 190—163. 

Teh authors studied the relative influence of 
various compounds at -Y /lO concentration on the 
rate of liquefaction of rice starch at 70“ C. One 
grm. of starch in 50 c.c. of the liquid under 
investigation, was shaken continuously for 1 hour 
at 70° ('., then cooled, treated with 15 c.c. of 
malt extract and kept for 2 hours at 30“ C., Warth 
and Darabsett (this J,, 1914, 433) having previously 
shown that at this temperature malt extract 
attacks only liquefied starch. The liquid was 
then made up to 100 c.c. and filtered with kaolin, 
and 50 c.c. of the filtrate was hydrolysed with 
hydrochloric acid and the dextrose formed was 
determined and calculated hack to starch. The 
results showed that 44-91% of the starch was 
liquefied by distilled water alone, and the follow- 
ing percentages in presence of the substances 
indicated, at JV /lO concentration : — KOH, 67-51 % ; 
NajCOs, 26*62% ; CaCOg (N /lO suspension), 
25-04%; HCI, 23-00%; Na^SO,, 22-00%; 
MgSO,. 20-40 ; NaCl, 19-00%; MgCI„ 17-14%; 
CaCU, 13-50%.— J. H. L. 

Sugar formation in the sulphite-cellulose process. 

Oman. See V. 


Utilisation of cane molasses as manure. De Wall 
See XVI. 

Use of cane sugar as adjunct and Us invcrsiti, 
during the pr^uction of beer. Schonfeld. 
XVIII. 

Determination of mm in officinal syrups. Luce 
See XX. 

Biochemical synthesis of a galadobiose. Bourqueloi 
and Aubry. See XX. 

Patents. 

Starch from corn [maize] ; Process for utilising icoif, 

products from the manufadure of . W. y 

Sage, K^eoknk, Iowa, U.S. Pat. 1,187,302 
June 13, 1016. Date of appl., Apr. 30, 1913, 
The soluble products in the waste liquors fro® 
the manufacture of maize starch are precipiUtef 
by agitating the liquors with lime, transfen-inj 
to a settling tank, drawing off the superuatau 
liquor, forcing the sediment into a press, anj 
drying the pressed product. — J. P. B. 

Starch; Apparatus fur drying . J. J. Meirill 

Chicago, lU., Assimor to Corn Products Keflnini 
Co. U.S. Pat. 1,183,097, May 16, 1916. Datf 
of appl., Oct. 12, 1914. 

The starch is passed through a drying tunnel upor 
a truck, which runs on rails. The upper part o: 
the truck is divided into narrow, vertical, lougi 
tndinal compartments, having sides and bottou 
of foraminous material and open at the top 
The compartments are spaced apart to allow tht 
air to circulate between them. Wlien the starcl 
is di-y, the truck is withdrawn from the tunnel am 
inverted to discharge its contents. — ^W. H. C. 

Process and apparatus for revivifying or dccarboA 
ing bone-black or other filtering media. U.S. Pate 
1,184,397 and 1,184,398. See I. 

Filter for liquids, especially for sugar jukes. G« 
Pat. 291,519. See I. 

Centrifugal machine [far drying sugar] ; AuUmalk 

. P. Villarreal, Cruces, Cuba. U.S. Pat. 

1,187, 205, June 13,1916. Dateof appl.,Oct,l,19U. 

o Depulverisalion" of starch and the like. Maifrid 
for use in brewing. U.S. Pats. 1,186,893 .md 
1,186,894. See XVIII. 


XVHI.— FERMENTATION INDUSTRIES. 

Beer ; Use of cane sugar as adjunct, and its imwia 

during the pirodudion of . P. Schonfeld 

Woch. Brail., 1916, 33, 9—11. 

A BEDHCTioN of 40% in the amount of 
available for brewing in Germany has led to 
use of c.aiic sug.ar as adjunct, this being perjnittei 
on condition that the primary fermentation t 
carried out with top-fermentation yeast- ('*“ 
sugar added to wort is not inverted by one hour- 
boiling of the wort, but if added just before o 
after the primary fermentation it is conipIcW 
inverted in 1 or 2 days at 20“ C. and more -doid! 
at cellar temperature (cp. Baker and Ilult™ 
this J., 1914, 562). If added to beer short! 
before pasteurisation it is sometimes conipleiw 
hydrolysed before the operation is conc-ln®* 
especially when the rise of temperature is slor^ 
but if any sucrose remains after pasteurisation ]» 
rate of inversion is much slower than in ^ 
pasteurised beer. The author considers 
usii^ cane sugar for German beers the sdoi» 
of the sugar without prior inversion is not hi'' 
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weaken the yeast, since the invertase acts 
outside the cell.— J- H. L. 

loos' JnHuence of on the protein-content, 

fonm-reidining potcer, and aiahility of beer. R. 
Heiisz. Z- ges. Brauw., 1916, 39, 49—52. 

V experiments in which 5-5 mmis. of hops was 
}*oiled for 1 hour in about 1 litre of water, the 
imount of nitrogen (calculated as protein) 
‘xtracted was only 0-369% of the dry substance 
)f the hops, and only about iV of this was pre- 
ipitable by phosphotungstic arid. Further 
^^eriments indicated that tlie precipitation of 
litwgenous matters from wort during boilii^? is 
lot increased by addition of a hop-extract. The 
oam-holding power of a mixture of hop-cxtract 
md malt-extract was found to be far greater 
hail that of cither extract alone. — J. H. L. 

ITprineyilaiion Mechanism of alcoholic . A. 

Fembach. J. Inst. Brew., 1916, 22, 354—367. 
The author has previously shown that when 
'armenta.tion is conducted in presence of calcium 
-arbonate, relatively large quantities of calcium 
jvruvate accumulate in solution, thus confirming 
ilie view that pyruvic acid is an interme<llate 
product of fermentation (this J., 1914, 97, 707). 
rhe quantity of acids formed, as estimated from 
;he amount" of lime dissolved at various stages 
pf fermentation, increases approxima.tely in pro- 
portion to the amount of sugar decomposed, and 
far exceeds the limit possible m absence of calcium 
i-arbonate. The total weight of salts precipiteble 
bv alcohol, obtained by the author in femientation 
rtnth yeasts, varied between 7 and 25% of the 
mgar. and consisted mainly of calcium pyruvate, 
rhe amount of free pyruvic acid actually isolakxl 
lid not in any case exceed 5 of the sugar, owing 
[o the tendency of the free acid to condense 
forming a lactone from which pyrotartaric acid 
19 produced by elimination of carbon dioxide. 
This lactone may possibly play a part in the 
hrmation of succinic acid during fermentation. 
[ii fermentations conducted in presence of calcium 
’arbonate the amount of pyruvic acid present 
iestimated by absorption of iodine in presence of 
ilkali) increases until practically all the sugar 
3 decomposed, and afterwards diminishes, for 
5ven in the form of calcium salt it is slowly 
lecomposed by the yeast. The products of the 
iecomposition of pyruvic acid by yeast are carbon 
iioxide and acetaldehyde, and the author con- 
siders that the latter is converted into alcohol 
by the reducing action of the yeast. The salts 
formed during fermentation in presence of calcium 
carbonate, include calcium lactate, the lactic acid 
being formed doubtless by rediiction of pvi-uvic 
acid.— J. H. L. 

IFtnc ; Bapid method for the determination of the 

sidphate-cofiteni of . J. Pritzker. Chem.- 

Zeit., 1916, 40, 499—501. 

For approximate determinations, 8 c.e. of wine, 
or a smaller quantity diluted to 8 c.c. with water, 
is mixed w ith 1 c.c. of a 10 % solution of barium 
chloride containing hydrochloric acid, and centri- 
fuged for 3 mins, at about 1400 revs, per min. in 
a tube of which the closed end is drawn out to form 
a narrow, graduated extension. The amount of 
sulphate is estimated from the volume occupied 
by the precipitate. When greater accuracy is 
required, 10 c.c. of wine may be titrated with 
standard barium chloride solution (14 grms. 
Ba0l2,2H2O and 50 c.c. concentrated HCl per 
litre; 1 c.c. corresponds to 1 grm. of K ^04 per 
litre of wine) in a centrifuge tube such as a Schmid’s 
albuimnometer. The tube is spun for 1 min. after 
addition of slightly less than the required amount 
of barium chloride (as found by the foregoing 
test), and again after addition of successive portions 


of 01 C.C., so long as a drop of the barium chloride 
glutton produces a precipitate in the supernatant 
liquid. The second method was found to give 
results in close agreement with the conductivity 
method of Dutoit and Duboux (tMs J., 1908, 871, 
912), which the author considers accurate but 
troubl«^me to operate without considerable 
experience (cp- Bruno and D’Auzay, this J., 1912, 
506, 742 ).— jTh. L. 

Liqueurs ; Determination of essential oils [essences] 

in . X. Roeques. Ann. Falsif., 1916, 9, 

127—134. 

A Commission appointed to investigate the 
methods for determining the total quantity of 
essential oils in various liqueurs reports that the 
iodine method (see Ronnet, this J., 1916, 613) 
yielded accurate results only in the case of liqueurs 
flavoured with aniseed or carraway (kummel) oils, 
the iodine values of these two oils being 1-45 and 
2-40, respectively. In the case of all other liqueurs 
(Benedictine, Chartreuse, Curasao, mint, orange 
bitters, etc.) the gravimetric method described 
by Muttclet (this J., 1916, 432, 613) should be 
employed. It was found that well-known brands 
of liqueurs frequently contained more than 0-5 
grm. of essential oil per litre, the maximum limit 
fixed by a recent French law ; in Curasao liqueur 
the quantity exceeded 2 grms. per utre. Ver- 
mouth did not contain any appreciable quantity 
of essential oil. — \V. P. S. 

Methane fermentation of ethyl alcohol. V. L. 
Omeliansky. Ann. Irust. rasteur, 1916, 30, 
56—60. J. Chem. Soc., 1916, 110, i., 453—454. 
Aqueous solutions of ethyl alcohol (1%) contain- 
ing, in addition, only mineral matter in amounts 
necessary as bacterial food, have been submitted 
to an»robic fermentation by inoculation with 
faecal matter from a rabbit which had previously 
received alcohol for a fortnight. The gas collected 
consisted of carbon dioxide, 11-5%; methane, 
87*4%; and hydrogen, 1’1%. The solid matter 
collected at the bottom of the liquid was used to 
inoculate another solution, the gas this time 
consisting of carbon dioxide, 12%, and methane, 
88%. Fermentation in each case continued until 
the whole of the alcohol was decomposed, and the 
bacteria persisted through a series of generations 
for more than a year. The bacteria were examined 
microscopically, and presented the forms of very 
slender, moderately long rods, slightly bent and 
without spores. 

Urease content of certain beans, icith special reference 
to the jack bean. J. C. Matcer and E. K. Mar- 
shall, jun. J. Biol. Chem., 1915, 35, 297 — 305. 
The jack bean (Canavalia ensiformis), growing in 
the West Indies, was found to contain more than 
fifteen times, and the sword l^ean {C. gladiata) 
about five times as much urease as the soya bean 
(Glycine kispida) ; whilst the horse gram (Dolichos 
biflorus) contained about one-fifth, the white 
lupin (Lupimts albvs) abo\it one-fiftieth, and the 
urd bean {Phaseulus aureus) about onc-tbree- 
hundred and fiftieth as much urease as the soya 
bean. The extract from the jack bean contained 
much less solid residue than did that from the 
soya bean, and the urease appeared to be specific 
for urea ; the extract was found to be useful for 
the removal of urea previous to the determination 
of amino-acids in urine by the Van Slyke method. 

— W. P. S. 

A hydrogen-oxidising bacterium from Indian swamp 
rice soils. Harrison and Subramania Aiyer. 
See XVI. 

Influence of various salts on ike liqusfaction of 
darck. Visw'anath and others. See XVII. 
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Patents. 

Potato peelings ; Preparation of for indttairutl 

utilwation.' E. Borr^, and Anon. Borr^s, Barce- 
lona, Spain, Eng. Pat. 100,675, Jan. 3, 1916. 
(Appl. No. 50 oM916.) 

Potato peelings are boiled with water or steamed, 
then dried in a stove at a temperature gradually 
rising from 60° to 130° C. to obtain a product 
having a certain hardness or rigidity, which may 
be crushed or ground and subsequently used for 
the manufacture of glucose, alcohol, etc. — J. F. B. 

Starch and the like; Depulverisaiion*^ of . 

Material jor use in brewing. P. Dreesbach, 
Assignor to Corn Products Refining Co., New 
York. U.S. Pats, (a) 1,186,893 and (b) 1,186,894, 
June 13, 1916. Dates of appl. Mar. 30 and 
Apr. 30, 1915. 

A starch powder is mixed with a solution of a 
binder which will form with it a solid mass and is 
non-injurious for human consumption, e.g.^ glucose 
or other .sugar, in the proportion of about 1 part 
of dry binder to 9 of starch ; the resulting paste 
is moulded, dried by heat, and broken up. (2) 
The material for uso in brewing consists of starcli 
substantially ungelatinised, the granules of which 
are held toother in the form of fragments by a 
binder. — J. F. B. 

Treatment of earthenware filters for the preparation 
of non-alcoholic beverages from wines and fruit 
juices. Ger. Pat. 291,848. See XIXa. 


XIXa,-FWDS, 

Gluten considered from the stand-point of colloid 
chemistry. Influence of fat and acids on the 
baking strength [of flour]. K, Mohs. Z. ges. 
Getreidew., 1915—1916. 7, 218—225, 239—242, 
250 — 260. Z. angew. Chem., 1916, 29, Ref., 274. 
In the preparation of dough the excess of water 
acts as oispersing medium, the starch and proteins 
forming the dispersed phase. Oliadin and glutenin 
have a microscopic honeycomb structure ; they arc 
hydrophil colloids and foim inelastic gels. When 
swollen they produce gluten as a result'Of mutual 
irreversible coagulation ; the glutenin is enclosed 
by the gliadin, which is present in larger proportion, 
and hence the gluten tends to resemble gliadin in 
its properties. If the gliadin content be diminished 
the formation of gluten decreases rapidly until, 
ultimately, the gluten can no longer be separated 
by washii^. The extensibility of the gluten 
depends upon the degree of Kydration of the 
gluten proteins. The destruction of the swollen 
condition of the inelastic gluten gel in baking is 
irreversible, that is, the protein -structure of the 
finished loaf cannot be again swollen. Fats, up 
to 15%, have a favourable influence on the yield 
of dough from flour, and on the volume and 
development of the crumb of the loaf. The effect 
is due to reversible adsorption of the fat by the 
gluten proteins. Organic acids produce increased 
swelling of gliadin and glutenin and increased 
hydration of rhe gluten proteins. — A. S. 

Pectin in spices ; Determination of . T. von 

Fellenberg. Mitt. Lebensmittelunters. Hyg., 7, 
42 — 61. J. Chem. Soc., 1916, 110, ii., 351 — 352. 
The method depends on the estimation of the 
methyl alcohol yielded by the pectin (compare 
this J., 1915, 574). From 1 to 2 gnns. of the 
sample is placed on a filter and treated with small 
quantities of boiling 95% alcohol until the filtrate 
measures about 40 c.c. ; after a similar treatment 
with light petroleum, the contents of the filter 
are dried, transferred to a flask, and distilled with 


40 c.c. of water, 20 c.c. of distillate being collected. 
The mixture in the flask is now treated, while hot 
with 5 c.c. of 10% sodium hydroxide solution, and 
after five minutes, 2-5 c.c. of dilute sulphuric acid 
(1:4) is added, and 16-2 c.c. is distilled over; 
this distillate is mixed with 5 drops of sodiunj 
hydroxide solution and 5 drops of 10% silver 
nitrate solution and again distilled, 10 c.c. of 
distillate being collected and once more distilled. 
The final distillate, measuring exactly 6 c.c.. 
weighed. Three c.c. of it is then treated with 
1 c.c. of an alcohol-sulphuric acid solution (21 c.c. 
of 95% alcohol and 40 c.c. of concentrated 
sulphuric acid diluted with water to 200 c.c.) and 
1 c.c. of 5% potassium permanganate solution. 
Comparison solutions containing 5 mgnns., ] 
mgrm., and 0-3 mgrm. of methyl alcohol, respect- 
ively, are smilarly treated at the same time. 
After two minutes, the mixtures are each treated 
with 1 c.c. of 8% oxalic acid solution, 1 c.c. of 
concentrated sulphuric acid, and 5 c.c. of magenta- 
sulphurous acid solution, and the colorations 
obtained are compared after the lapse of one hour. 
Tlic pectin contcixt of the sample is ten times 
that of the methyl alcohol. 

Cottonseed meal ; JS'utrition investigations upon , 

A. E. Richardson and H. S. Green. J. Biol 
Chem., 1916, 26, 307—318. 

Cottonseed meal contains sufficient protein and 
fat-soluble growth-promoting substance but the 
quantity of mineral substances present is in- 
^equate for gro'wth of animals. When mixed 
with other substances the meal forms an efficient 
food material. For instance, rats grew and 
developed normally when fed on a mixture con- 
taining cottonseed meal, 45, whole milk powder, 
17, starch, 10, and laid, 28%. — W. P. S. 

Palm nut kernel cake ; Cause and prevention of 

rancidity in . R. B. (^Ider. J. Agric. Sci.. 

1916, 7, 470—472. 

Atfer heating for a short time at 70* C., or for 
a long time at 60* C., palm nut kernel cake can 
be kept sweet for at least ten weeks. The ran- 
cidity is due to a zymogen which, under the 
influence of warmth and moisture, gives rise to 
a lipase ; tlie latter is usually destroyed on heating 
the dry cake, but heating when moist is more 
certain. — E, H. T. 

Aniline dyestuffs ; Anti-coagulating action of 

acid on proteins. A. C. Holland e. Comptes 

rend., 1916, 162, 959—961. 

On adding an aqueous solution of a basic aniline 
dyestuff to blood serum, a copious precipitate is 
obtained, whereas an acid dyestuff produces at 
most a .slight turbidity. If the serum be heated 
with the acid dyestuff {e.g.y Congo Red) no coagu- 
lation of protein occurs even at 120° C. By reducing 
the amount of dyestuff to the point where it 
is only Juat sufficient to prevent coagulation on 
boiling, the serum becomes a transparent jelly 
when cold. Similar results are obtained \vith 
other sera, such as white-of-egg, etc. Among acid 
dyestuffs the following are mentioned in the order 
of anti-coagulating activity : — Water-solu ble Eoi^in. 
Orange G, Uranin, Congo Red. The speiifie 
character of a protein is modified on boiling the 
liquid in presence of an acid dyestuff. For 
example, repeated injection of white-of-egg, which 
has been boiled with Congo Red for 10 mins • 
into a rabbit, does not prepuce precipitins specific 
for egg albumin in the rabbit serum. Agglutinins, 
hsemqlysins and alexins are not destroyed by the 
addition of acid dyestuffs in the cold. Compounds 
of acid dy^tuffs with proteins are not precipitated 
by cold 90% alcohol, by nitric acid, or 
formaldehyde ; 10% acetic acid gives a precipitate 
which is rapidly soluble in excess of the reagent- 
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Satui'ation with sodium chloride gives only a 
slight turbidity, but saturation, with ammonium 
sulphate yields an abundant precipitate. Sera 
mixed with Congo Red may be sterilised in an ! 
autoclave at 120° C, and used as culture media ■ 
for bacteria. By adding 1 vol. of 2% Congo i 
Red solution_ to 2 vols. of a serum a niixture is I 
oi-'tained which gelatinises in a few minutes at ' 
100° C. and may be stei^ised for 20 minutes at ! 
120° transparency. It is j 

the acid dyestuffs combine with ' 
the proteins to form coloured acid-albumins i 

— C. A.M. I 

Urease content of certain Deans, loith special reference ' 
to the fa^k bean. Mateer and Marshall, iun ' 
Sec XVIII. 

Ninhydfin reaction toUh amino-acids and ammonium 
salts. Hardily and Warneford. See XX. 

Ninhydrin reaction with amines and amides 
Harding and MacLean. Sec XX. 

Patents. 


Eggs ; Art of preserving . s. F. Hendf^r-ann 

W“&- 

T\«4. ’ V*®' Pat. 1,174,008, Feb. *^9 iqir 

Date of appl., Aug. 28, 1915. ' ’ 

a*" bftf'ef ““<1 immersed 
<sf.^xTw.,v petrolatum.” This suh- 
^ ^ mixture cf hydrocarbons, chieflv of thp 
vottn"*’ ’’5' distilling Tthe more 

Sue and pm-ifving the 

SsteW am! ^ “ colourless, odoudes"! 

j^soeiess, and non-poisonous oil, which rpmfiir.a 

non-volatUe at ord?n»y 

egSr«frrm.efa‘rdS.“/“&.^ 


Condensed milk ; Manufacture of and apuara 

to ttcre/or. S. S. Cohen, Rotterdam, Holland. 
Eng. Pat. 7105, May 12, 1915. 

Ax apparatus for preparing sterilised condensed 
milk: (sweetened or unsweetened) consists of three 
superposed vessels. The milk is concentrated 
under reduced pressure in the upper vessel • the 
connection with the pump is then closed and the 
milk IS allowed to flow into the middle vessel 
where it Is cooled, means being provided for 
emialising the pr^re in these two vessels. 
When cold, the milk is discharged into the lowest 
«ssel and thence into sterilised receptacles 
Filtered compr^ed air or other gas may be 
admitted to the top of the lowest vessel to expedite 
the discharge of the condensed milk. Bv means 
of suitable tapped valves provided with flUers, air 
m,*!, *^^D«d to the different vessels after the 

8™“ *°“- 

of and an improved 

V^duct produced by such process. J. L. J^raff 

^ 't June 6, 1916.’ 

Date of appl., Mar. 25, 1916. 

Cheddar type is heated at 175 F°. 
(SO (...) for some time and stirred durimr this 
treatment j it is then filled into sterilised recep- 
acles which are hermetically sealed. — W, P. S.^ ! 

preparation of non- I 
fiCTfrajea from vchm and I 
jnm juices ; Treatment of . Gehr Ssevlmih 

Sr24rr9^5. P-t ^^48, I 

fmit beverages from i 

Si b'Z from wine from which the aleXI i 
atered distillation, the liquid is ' 

beenlpro'SJItad hiS 
combSr^tl^th Jim * of 

w ith roZm earthenware and 

inicroscopic“raS?n the flit fv^.tment the! 
without unduta dimil- Partially closed i 
Alter, and a flltl‘£'“f’’V“S'.“‘« po^sity of the 
obtained. A. ,S ^ duite free from germs is i 

and v! T ^ -~ir- 8- A- Vasev ' 

June 25, 191^ London. Eng. Pat. 9343, ! 

such an atomised hydro- j 

wuid, and non-vn^atn?*’l’**’ j^f^oh is odourless, i 
?rom 1—3% of hvd*,!ile 1,°''^“^'’^ temperatures. | 
/o ot hydrocarbon is used.— J. H J 
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IPalcrs carruimj 

in polluted 

413, 808—309. 


■ryinij colloi^; ^‘Relative stabilities" 
" ■ -‘C- i^ederer. Chem. News, 1916, 

In applying the mcthylene-blue test for putresci- 

.upon .mounflulirjd pi^eDtll.'nd^ri::li(S 

m^hylene-blue adsorbed by the colloid ts tendered 

amou'l!Mth';?ene^lluTS 

fu f^^use the colloids to settle 
precipitated coagulants before 
adding the dye, gave unsatisfactory results. In the 
presence of coUoids, therefore, the methvlene- 

resort mu.st b’e had 
determination of the avaflable oxvg^ 

tAe author recom 
dissolved oxygen on the 
i spot, Imtthug other portions of the' water with 

' tit of, PotsitttSe 

: tilus J., 191o, (31) and incubating at 20=O.for 
: fi J®; fAe samples are analysed for 

I di®olved oxygen and nitrites and nitrates. The 
mtrous and nitric mtrogen is calculated into its 
^uivalent of oxygen, and the total loss of availaole 

otXe”wrt”"a x" 
e^t 6 ,*lt' 3 ? 7 _ 3 'l 5 .'’^“^"- 

A MTHOD proposed tor the sterilisation of water 
for the use of armies m the field consists in adding 
a large cxc^ of active cHorine and subsequentl? 

addition of sodium 
thioailphate. The sodium hypochlorite solution 
employed is prepared by dissolving 5 kUos of 
Solvay sodium carbonate (75% Na,CO,) in 40 
kilos, of water and adding a mixture of 5 kilos 
of calcium hypochlorite and 50 litres of water, 
yter fettling, the supernatant liquid is filtered 
Ifirough cloth, and potassium permanganate is 
add^ in the^proportion of 0.2 grm. per litre of 
tlm liquid. The latter contains sodium chloride, 
S-i— 11-3; sodium luqiochlorite, 110 — 11.7. 
^iiim chlorate, 0-7 — 2-6 ; sodium carbonate', 
3-7— 0-8; sodium sulphate, 0.5— 2-8: sodium 
hydroxide, 2-4— 2-7 grins, per litre; it yields 
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about 10 -.5 grm^ ©inactive cblorine per litre, and 
maintains its streb^h for at least 2 months. 
Five hundred litres of the water to be sterilised 
is mixed with 250 c.c. of this h>Tpochlorite solution 
and, after 4.5 mins., the excess of chlorine is 
destroyed by the, addition of 30 c.c. of sodium 
thiosulphate so^lution (10 kilos, of the salt per 
100 litres of wat^) ; the water is ready for drinking 
after the lapse of a further 5 mins. Wooden tubs or 
barrels, coated inside with a layer of paraffin 
wax, are used in the preparation of the hypochlorite 
solution and in the treatment of the water. 

— W. P. S. 

Waters: Control of (Jie purification of with 

hypochlorite, after elimination of active chlorine 
hy sodium thiosulphate. J. Golse. J. Pharm. 
Chim., 1916, 14, 8—13. 

Two methods are described for the detection or 
determination of traces of thiosulphate in waters. 
In the first, 20 c.c. of water is treated with 1 c.c. 
of silver nitrate solution (1 in 20) and just 
sufficient ammonia to dissolve all silver chloride. 
The presence of even 1 mgrm. of sodium thio- 
sulphate per litre will be indicated by a faint 
brown tint due to silver sulphide, and the test 
can be made quantitative by the use of standard 
tints. A more sensitive test is based on the 
action of thiosulphate in reducing io<iine liberated 
by the reaction ; 

KlOa +5KI -H6HC1 tSH.O +6KCI -i-6I. 

In a separating funnel of loO c.c. capacity, 100 c.c. 
of ttie water, containing 1 c.c. of 5% potassium 
iodide solution and 1 c.c. of hydrochloric acid 
(1 : 10), is treated with sufficient benzene (1 or 
2 c.c.) to form a thin layer on the surface. A 
solution of potassium iodate, containingO-0144 grm. 
per litre, is added until, after shaking, the benzene 
nlm, viewed at grazing incidence, shows a slight 
reddish tint. One c.c. of iodate solution 
corresponds to 1 mgrm. of crystallised sodium 
thiosulphate per litre of the water. The test is 
rendered more tnistworthy if accompanied by a 
blank with distilled water. The difference in the 
volumes of iodate solution required to produce 
equal tints in the two cases, is a measure of the 
thiosulphate present. — J. H. L. 

Iodine and bromine in saline waters from petroleum- 

b€arii%g strata; Determination of . T>. E. 

Popa. Bull. Sci. Acad. Roumaine, 1915 — 16, 
4,306—317. J. Chem. Soc., 1916, 110, ii., 339. 

A MODIFICATION of a method proposed by 
Weszelszky is recommended ; the method depends 
on the oxidation pf the iodine to iodic acid by 
means of chlorine in acid solution, the bromine 
at the same time being liberated and removed by 
distillation. A small quantity of bromine is, 
however, converted into bromic acid, and the 
modification described consists in a double treat- 
ment with chlorine, with intervening reduction, 
in order to recover all the bromine. 100 c.c. of 
the water is rendered alkaline with sodium 
hydroxide, evaporated, the residue is ignited 
at a low temperature in order to destroy organic 
substances, then dissolved in water, the solution 
filtered, and the insoluble portion w^ashed. The 
filtrate and washings are evaporated to . about 
70 c.c., transferred to a distillation flask, and 
acidified^ with sulphuric acid or hydrochloric 
acid. 75 c.c. of 1% chlorine water is now added, 
the flask is connected with a receiver containing 
1 % potassium hydroxide solution, and the contents 
of the flask are heated, a current of carbon dioxide 
being passed through the apparatus when steam 
begins to enter the receiver. After continuii^ 
the distillation for about thiity minutes, the 
contents of the flask are cooled, 20 c.c. of 
^turated sulphur dioxide solution (at 0® C.) 
is added, and the mixture is boiled imtil practically 


all the sulphur dioxide has been expelled ; tlie 
receiver is meanwhile detached, the alkaline 
solution transferred to a porcelain dish, and ^ 
fresh portion of potassium hydroxide solution 
introduced. The solution iij the flask is then 
treatenl with chlorine and the distillation repeated. 
The united distillates are evaporated, the residue 
is heated on a boiling water-bath for 45 mins., 
then dissolved in 130 c.c, of water, the solution 
treated with potassium iodide and sulphuric 
acid, and the liberated iodine titrated ; its 
quantity is a measure of the amount of bromine 
present. The solution remaining in the dis- 
tiUation flask is boiled for about fifteen minutes to 
remove a small trace of bromine which remains 
(this amount of bromine is too small to affect the 
result for bromine, but interferes with the iodine 
estimation), then cooled, potassium iodide is 
added, and the liberated iodine titrated. 

Spray-fluids ; Fungicidal properties of certain . 

.T. V. Eyre and B. S. Sahnon. J. Agric. Sci. 

1916, 7, 470—507. 

The fungicidal efficiency of a variety of prepara- 
tions was investigated on 1 — 2 year old seedlings 
of the Hop {Humulus Lupulus Linn.) bearing the 
“powdery mildew” {Sphcerotheca Humuli (D.C.) 
Burr.) growm in an unheated greenhouse, and in a 
few cases on gooseberry bushes infested with 
American gooseberry-mildew [Sphceroiheca mon- 
uvae) growm in the open. The spraying was done 
in May, June, and July, by means of a hand 
“ atomiser,” and sufficient spray w’as used to wet 
thoroughly the infested leaves, untreated leaves 
being observed on the same plant. None of the 
following had any fungicidal value : soft soap 
solution), saponin (0-25%), sodium carbonate 
(0-3%) and soft soap (1%), sodium thiosulphate 
(1%) and soft soap (1%). Trials with solutions 
of sodium hydioxide and soft soap (1%), showed 
that with concentrations of alkali up to U 
the mildew was not killed, although the epidermal 
cells of the leaves were affected ; a 1 % solution 
killed the fungus but “scorched” the leaves 
badly, and a 1-5% solution killed the leaves after 
.3 days. A 2 % solution of ammonia was 
practically useless, a 4% solution checked the 
mildew but seriously affected the leaf-tissue. 
TVeparations of “ liver of sulphur ” and of 
ammonium sulphide required the addition of 
soft soap or similar substance (see also this J,, 
1916, 378). The fungicidal value of alkaline 
sulphide solutions is determined neither by the 
pi*esence of free alkali, nor by the proportion of 
sulphide-sulphur present, but by the polysiilphides 
present as such, irrespective of the sulphur they 
deposit on decomposition. Colourless solutions! 
of ammonium hydrosulphide and of ammonium 
sulphide, containing up to 3-3% of sulphide- 
sulphur, merely checked the mildew temporarily, 
and a solution of hydrogen sulphide (0‘056®o 
sulphide-sulphur and 1% soap) was useless. A 
solution containing 0*6% of iron sulphide -fO-5-y 
1-0% of soft soap has a remarkably rapid fungi- 
cidal effect ; it leaves a rusty-brown deposit, 
and w'heu made by a method which leaves a trace 
of yellow ammonium sulphide in it, is quite hamiless 
to foliage and can be applied as a fine spray. 

— E. H. T. 

Chemical and physical properties of artificial 

zeolites. Von Sigmond. See XVI. 

Patents. 

Water-softening and purifying apparatus. W. 

Paterson, London. Eng. Pat. 4275, Mar. 

1915. (See Eng. Pat. 10,293 of 1909.) 

A TIPPING vessel for the by-passed, measured 
quantity of water is mounted on a movable shaft, 
and is provided with levers to operate a double* 
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ended ram, the ends of which are connected by a 
nine having controllable outlets, so that as the 
tipping vessel falls, one of the rams is operated 
and the water in its cylinder is forced through the 
connecting pipe ; by this means the enei^ of the 
falling water within the tipping vessel is absorbed. 

In connection with this apparatus, there is a tank 
for the chemical reagent, the contents of which 
are kept constantly stirred by revolving paddles 
mounted on the shaft of a water wheel which is 
actuated by the main flow of water. Numerous 
cups are mounted on the paddles which are filled 
with the reagent during rotation and discharge 
into a hopper connected to a double-compartment, 
oscillating, measuring vessel. The comi^rtmcnt 
which is in action is kept full until such time as it 
is required to be discharged into the water to be 
treated, the surplus reagent entering the com- 
partment meanwhile, being allowed to overflow 
back to the reagent tank. In order that the whole 
contents of the reagent-measuring vessel may be 
discharged instantaneously, it is connected with the 
water-measuring vessel by linked levers which 
operate a loosely-mounted weighted lever. When 
this is raised to a vertical position, it falls over by 
its own weight and strikes a pin on the reagent- 
measuring vessel, thus instantly tipping it. For 
addii^ dry reagents to water, a modified apparatus 
on same principle is employed. — J. H. .T. 

Filtfir for water. W. J. Rankin, Tulsa, Okla. 
U.S. Pat. r, 186,608, June 13, 1916. Date of 
appl., Dec. 3, 1915. 

A CASING is divided by horizontal partitions into 
an upper, an intermediate, and a lower chamber, 
all filfed with granular filtering material. The 
water to be filtered is supplied to the upper 
chamber and passes successively into tlie other 
chambers through openings in the partitions, and 
the flow of water is directed by transverse baffle- 
plates in the upper chamber and longitudinal 
guide-plates in the intermediate and lower cham- 
bers. Spaced above the floor of the lower chamber 
is a grating so as to form a drain, and immediately 
above the drain is an outlet opening in the side 
of the casing. Guards are provided to prevent the ■ 
granular filtering material passing into the openings | 
in the partitions and the outlet opening. — A. S. 

Lime-sulphur compQU7ids and solutions ; Process \ 

for making . A. D. Fest, Chicago, 111. j 

U.S. Pat. 1,186,564, June 13, 1916. Date of 
appl., Aug. 8, 1914. 

Suitable proportions of lime and sulphur are 
mixed with water to a paste and treated with 
steam in an autoclave. The product is a concen- 
trated solution of 40® B. (sp. gr. I -38) or over, 
which is diluted to foim an insecticidal spra>'. 

— ,T. H. J.* 

Sewage sludge and the like ; Treatment of . 

A. Paterson, Thorold, Ontario, Canada. 
Eng. Pats. 3355, Mar. 2, and 10,262, July 14.1915. 
Pressed sewage sludge is neutralised, if necessan*. , 
by the addition of calcium carbonate, then mixed | 
with from 1 to 5 % of its w'eight of sodium silicate, | 
dried at a, temperature not exceeding 250® F. 
(about 120® C.), and submitted to destructive 
distillation. The treatment with sodium silicate 
renders the sludge more porous and the hot gases 
readily penetrate the mass during the distillation. 

— W. P. S. 

Li^id-treaiing apparatus. K. W. Baiilctt, 
Hammond, Ind. U.S. Pat. 1,186,161, June 6, 
1916. Date of appl., Mar. 15, 1916. 

The liquid is discharged over a bucket-wheel 
into a settling tank, the movement of the wheel 
controlling means for supplying definite quantities 
of chemic^ reagent from a separate tank to the 
settling tank.— -W. P. S. 


EMrochcmical apparatus [J^'jfujnfying liquids]. 
C. P. Landrebh, Philad^pfeia, . Pa. , U.S. Pat. 
1,186, 106, June 6,1916.Date of appl., Oct.l4, 1914. 
See Eng. Pat. 18,564 of 1014 this j., 1915, 978. 

XX.~-ORGANIC PRODUCTS ; MEDICINAIi 
SUBSTANCES; ESSENTIAL OHS. 

Alkahiids ; Determination of small quantities of . 

E. Carlinfanti. Boll. Chim. Farm., 1915, 54, 
321—323. J.Chem.Soc., 1915, 108,ii., 70G— 710. 
The estimation of small amounts of morphine or 
codeine, either iri phaimaceutical preparations or 
j for toxicological pu^oses, may be effected by the 
I following colorimetric methods, a Wolff colorimeter 
being employed. In the case of morpMne, the 
solution to be examined and a known volume, say 
1 C.C., of a 0-5% morphine hydrochloride solution 
are evaporated separately in basins on a water- 
bath, at»d allowed to cool in a desiccator. Each 
of the r^idu^ is dissolved in 5 c.c. of concentrated 
sulphuric acid, and the liquid introduced into a 
tube holding about 50 c.c. and fitted with a ground 
stopper ; each dish is washed twice ^vith 3 c.c. of 
concentrated sulphuric acid, and the waahings 
added to the tube, which is then closed and 
j immersed for fifteen minutes in a boiling water- 
j bath. To the cooled tubes are added 10 c.c. of a 
j mixture of 100 c.c. of concentrated sulphuric acid 
i with two diiDps of nitric acid (sp.gr. 1'4) ; on 
j shaking the tubes, the characteristic, blood-red 
: coloration appears. The solutions are then intro- 
duced into the cylinders of the colorimeter, in 
which they are made up to the same height by 
addition of the small quantities of concentrated 
sulphuric acid used for washing tho tubes. 

In the case of codeine, to each of the two 
aqueous residues, reduced to about 1 c.c. by 
' evaporation on a water-bath at 70® — 75® 0., 15 — 20 
c.c. of monohydrated sulphuric acid is added 
cautiously so that the mixture is not heated. The 
liquid is then introduced into a 50 c.c. flask, 
together with three quantities of 5 c.c. of the 
acid used to wash out the dish and 10 c.c. of 
monohydrated sulphuric acid containing 2 c.c. of 
10% ferric chloride solution per 100 c.c. of the 
acid. After being shaken, the flasks are immersed 
for fifteen minut^ in a water-bath at 80° C., the 
cooled solutioas, which have assumed blue colora- 
tions, being introduced into the cylinders of the 
colorimeter as before. 

These methods admit of the estimation of 
0-001 — O-OO.T grm. of morphine or codeine hydro- 
chloride to within about 0 0001 grm. 

Alkaloids ; Determination of small quantities of . 

C. Carlinfanti and M. Scelba. Boll. Chim. Farm., 
1916, 55, 225—232. J. Chem. Soc., 1916, 110, 
ii., 356 — 357. 

Under the conditions given for the estimation of 
morphine (see preceding abstract), acetoxy- 
morphine (heroine) may be estimated wdth con- 
siderable ac<5uracy ; it may be distinguished from 
morpliine, since it colours concentrated sulphuric 
I acid containing nitric acid orange-yellow in the 
I cold and blood-red on heating, and doesnotreduce 
j iodic acid. Codeine may also be estimated 
1 similarly, but for very small quantities of this 
' alkaloid the method previously given [loc. cit.) is 
I recommended. 

j Apomorphine may be estimated as follows ; 

I 1 — 5 c.c. of a 0*1% solution of the hydrochloride 
j is evaporated to dryness in a basin on a water- 
i bath. The residue is allowed to cool in a desic- 
cator, and 10 c.c. of 95 % alcohol and 0*1 grm. of 
sodium bicarbonate immediately added. The 
whole is then covered with a watch glass and 
mixed repeatedly during four to five hours, after 
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which, the liquid is poured into a tared flask and 
made up to volume with the washings of the 
residue with 9n% alcohol. When the suspended 
sodium bicarbonate has settled, a portion of the 
clear liquid is decanted into a colorimeter, and 
the emerald-green coloration which develops 
compared with that obtained from a known 
quantity of the alkaloid treated similarly. This 
method gives good results with quantities of 
apoinorphine of the order O-OOl — 0-002 grm. For 
smaller amounts, the authors recommend the 
following modification of Grimbei't and Ijecl^re’s 
method (this J., 1915, 150) : To the solution of 
the alkaloid, made up with water to 3 c.c., are 
added 6 drops of saturated mercuric chloride 
solution and then 5 drops of 10 % sodium acetate 
solution. The liquid is boiled for half a 
minute, cooled, mixed with 1 c.c. of amyl alcohol, 
and introduced into a 50 or 100 c.c. flask, the 
vessel being "washed out several times with small 
quantities of 95% ethyl alcohol, and the volume 
made up with concentrated alcohol. After beit^ 
shaken, the liquid is left until the mercurous salt 
settles, the clear solution being compared in the 
colorimeter with one prepared similarly from a 
known weight of apomorphine. 

In the case of strychnine, a definite volume of 
the solution containing at least 0-004 — 0-005 grm. 
of the alkaloid is heated to boiling with 20 — 25 c.c. 
of 15% sulphuric acid solution, recently prepared 
bromine water being added, drop by drop, until 
the liquid assumes a pale yellow colour, and the 
boiling then continued for a few minutes ; the 
presence of strychnine is revealed by a more or 
less intense reddish-violet coloration. JHirther 
addition of a few drop.s of bromine water turns the 
hot acid liquid pale yellow, and subsequent 
boilLi^ renders it reddish-violet again. The cold 
solution is made up to 50 to 100 c.c., and its depth 
of colour matched with that of a solution prepared 
similarly from a known weight of the alkaloid. 
With a pharmaceutical preparation containing a 
strychnine salt, a quantity presumably contairSng 
at least 0-005 grm. of the base is mixed with an 
alkali, and the mixture extracted with chloroform, 
the residue from the latter then being dissolved in 
15% sulphuric acid solution and treated as above. 

Under the conditions employed in the case of 
stiychnine, brucine giv^ a salnion-red coloration 
with bromine water, but, when the alkaloid is 
present in small proportion, the second addition 
of bromine water renders the solution colourless. 
With strychnine, on the other hand, the violet- 
red coloration persists almost unaltered after a 
second and even a third treatment with bromine 
water. In conformity with this behaviour, the 
proportion of strychnine in Nux vomica preparations 
and other solutions containing strychnine and 
brucine in approximately equal proportions may 
be estimated by means of bromine water in the 
manner described above. 

Cocaine and opium ; Importatum of prohibited. 

A Royal Proclamation, dated July 28th, 1916, 
prohibits the importation of "all cocaine and all 
opium ” into the United Kii^dom, except that 
imported under the licence of a Secretary of 
State. The word " cocaine ” includes ** all prepara- 
tions, salts, derivatives, or admixtures prepared 
therefrom or therewith and containing U-1% or 
more of the drug.” The word " opium ” means 
raw opium, powdered or granulated opium, or 
opium prepared for smoking, and includes any 
sohd or semi-solid mixture containing opium ” 
Regulations under Order in Council, dated July 28th 
hate been framed to carry out the provisions of 
the above proclamation. 

Picrotoxin. P. Horrmann. Annalen, 1016 m 
^ ^ 273 ^ 14 . ’ ’ 

The work of Sielisch (Annalen, 1912, 391, l). 


showing that picrotoxin is a compound, ,3. 

which readily decomposes into picrotoxiniii 
C„H„Os, and picrotin, CuHigO?, is accepted’ 
and these two substances are shown to be dilae- 
tones. Hydrolysis with aqueous alkali first gives 
a-picrotoxininic acid, CigHigO,, and /3-picrotinic 
acid, CijHjoOa, respectively, and these yield with 
excess alkali the dicarboxylic acids of picrotoxinin 
and picrotin, Gi^HgoOg and CuH„0., respectirely. 
On account of the readiness with which they are 
hydrolysed by dilute alkalis and of the stabiUty of 
the free hydroxy acids, picrotoxinin and picrotin 
are not considered to be y-lactones. The powerful 
reducing properties towards anunoniacal sflver and 
Fehling’s solutions characteristic of picrotoxin, etc., 
are absent in the derivatives with the exception 
of a-picrotoxininic acid ; hence the production of 
these acids is not due solely to the splitting of the 
lactone ring, and further transformation must 
occur in the .alkaline solution. The behariour of 
/3-pierotoxiiunic acid, a-picrotinic acid, and picro- 
toxinic acid is very different to that of the isomeric 
o-picrotoxininic acid and |3-picrotinic acid ; they 
are stable to weak oxidising agents and contain a 
lactone ring which is not attacked even by stronger 
alkalis o-Picrotoxininic acid is converted into 
the ii-isomcr by boiling with 2 N sulphuric acid Of 
the 6 oxygen atoms in picrotoximn, 4 are present 
as lactone and 1 as hydroxyl ; in a-picrotoxininic 
acid, 2 are present as lactone, 2 as hydroxyl, and 

2 as carboxyl ; in picrotoxinindicerhoxylic acid, 

3 are present as hydroxyl, 4 as carboxyl j the 
corresponding derviatives of picrotin contain one 
more oxygen atom as hydroxyl. Kcrotoxinic 
acid, C,iHi(0„ and a-picrotinic ’ acid, CisHjoOs, 
are closely related, the latter containing an 
additional hydroxyl group. There is not yet 
sufficient evidence to warrant any constitutional 
formulae for picrotoxinin and picrotin being ad- 
vanced. — F. W. A. 

Gum in officinal syrups ; Determination of . 

E. Luce. J. Pharm. Chim., 1016, 14, 13—19. 
The author obtained very accurate results by the 
method of Roeques and SeUier (see this J., 1911, 
823), diluting the French officinal syrup five-fold, 
and precipitating 25 c.c. of the diluted syrup wth 
50 c.c. of 95% alcohol and 2 c.c. of saturated 
alcoholic lead acetate solution. Bellier’s method 
(Ann. Falsif., 1910, 3. 528), though not so accurate, 
was found sufficiently exact for many purposes. 
Twenty c.c. of the five-fold diluted syrup is pre- 
cipitated with 40 c.c. of 95% alcohol and 1 c.c. of 
a 10% aqueous calcium chloride solution. After 
24 hours the precipitate is washed by decantation 
with 60 c.c. of 65% alcohol in 3 portions, tians- 
ferr^ to a tared filter, washed again with 20 c.c. 
of 65% alcohol, dried for 6 hours in an oven, and 
weighed. The weight represents dried gum, and 
IS therefore multiplied by 100/88, since the 
natural moisture-content of gum is about 12“„. 
T^e ash-content of the dried precipitate is practic- 
^y the same as that of gum, and may be neglected. 
These metho^, of course, are not applicable to 
gums containing dextrins. — J. H. L. 

Cinnamaldehyde in cinnamon ; Colorimetric deter- 
mination oj , T. von Fellenhere. Mitt. 

Lehensmittelunters. Hyg., 1915, 6, 254—266. 

J. Chem. Soc., 1910, 110, ii., 354—355. 

The value of cinnamon lies in its cinnamaldehyde 
content rather than in the quantity of total essen- 
tial oil it contains. A method for the estimation 
of cmnamaldehyde depends on the coloration 
8evel^>s when the aldehyde is treated 
with sulphuric aeffi and isobutyl alcohol. 1 grm. 
of^ the cinnamon is heated just to boiling for ten 
routes with 40 c.c. of 95% alcohol in a flask 
attached to a condenser, and anv distillate collected 
in a 100 c.c. flask. From 30 to 35 c.c. of the 
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alcohol is then distilled, 100 c.c. of boiled water 
is added to the residue, and the distillation is con- 
tinued until the total distillate measures 100 c.c. 
5 c.c. of the distillate is then mixed with 2 c.c. of 6 % 
isobutyl alcohol solution (in 95% alcohol) and 
3 c.c. of 38% alcohol, 20 c.c. of concentrated 
sulphuric acid is added, and, after 45 mins., the 
coloration obtained is. compared with that yielded 
by a known amount of cinnamaldehyde under 
similar conditions. The standard cinnamaldehyde 
solution used for comparison contains 2 % of the 
aldehyde in 38% alcohol solution; it may be 
prepared from the aldehyde-sulphite compound 
and standardised by a bromine-iodine titration. 
Nine samples of Ceylon cinnamon were found to 
contain from 1*31 to 1'84% of cinnamaldehyde; 
seven samples of cassia-cinnamon contained from 
1-23 to 2«77%, and a sample of cinnamon flowers 
3-73%. 

Vanillin in vanilla ; Colorimetric determination of 

. T. von Fellenbei^. Mitt. Lebensmittel- 

unters. Hyg., 1915, 6, 267 — 274. X Chem. Sw., 
1916, 110, u.. 355. 

0>’E gram of the finely-divided sample is boiled 
under a reflux apparatus with four successive 
quantities of about 20 c.c. of water, the extracts 
are diluted to 100 c.c., 0*5 grm. of kieselguhr is 
added, and the mixture filtered. Fifty c.c. of the 
filtrate is extracted five times with alcohol-free 
ether, using 150 c.c. of the solvent altogether, the 
ethereal solution is treated with solid calcium 
chloride, filtered, evaporated to a small volume, 
and the remainder of the ether removed by a 
current of air. The residue is warmed to 60"^ C. 
with 30 c.c. of water, the solution filtered, and the 
filtrate diluted to 100 c.c, 5 c.c. of this solution 
is then treated with 5 c.c. of 1% isobutyl alcohol 
solution (in 9.5% alcohol) and 20 c.c. of con- 
centrated sulphuric acid, and the coloration 
produced is compared, after 45 mins., with that 
given hy a known quantity of vanillin. It is 
recommended that the vanillin should be estimated 
separately in the outer and inner portions of the 
vanilla pc^ ; in the case of normal vanilla, these 
two portions contain approximately the same 
quantity of vaniilin, and a difference would 
indicate that some of the vanillin had been 
extracted from the outer portion. 

Lemongrase oil from Formosa. K. Kafuku. J. 

Chem. Ind., Tokyo, 1916, 19, 403—411, 
Lemonorass oil from Formosa (Hyang-Bow oil) 
has the following characters : sp. *gr., 0 8829 at 
22" a, 0*8696 at 40" C.; =1-4850 ; 

opt. rot., -bO-l" to — 0*1"; acid value, 3-1; 
citral, 64%; total aldehyde, 66-8%. The oil is 
insoluble in 70%, 80%, and 90% alcohol but is 
^mble in 1 vol. of absolute alcohol. The terpene 
fraction after rectification distils at 39"— 39-5" C. 
and consists of myreene. — T. C. 

Ciironella oil from Formosa. K. Kafuku. X Chem. 

Ind., Tokyo, 1916, 19, 411—417. 

An oil distilled in Formosa from a grass supposed 
to be “Indian geranium” (Formosa ciironella 
oil) pos^ssed'the following characters, which are 
siniiiar in all respects to those of the so-called 
Java ciironella oil distilled from Cymbopoyon 
ivmfemniw, Jowitt (Mahapangiri grass): sp.gr., 
Mgos at 17»0.; nV =1-4700 ; an =24 “24' in 
qo ’ total geraniol, 84-97%; citronellol, 

^ 4 ’ Soraniol, 37-23% by phtlialic anhydride 

method ; soluble in all proportions in 90 % alcohol, 
and m 0*9 vol. of 80% and 4*6 vols. of 70% 
alcohol— T. C. 

t^ttpaneac oil of pepper. Xanthoxylin, H. Thoms 
^beit. Phaim. tnst. XJniv. Berlin, 1914, 11* 
58—59. J. Chem. Soc., 1916, 110, i., 412. 
^SAnthoxtiin (phJoracetophenpne dimethyl ether) 


is present in the oils derived from Xanihoxylum 
alatum and X. aubertia, but not in the true 
Japanese oil of pepper obtained from X. piperitum. 
The yield of the last-named oil was 4*33%, cal- 
culate on the weight of the fruits taken (see next 
abstract). 

Japanese oil of pepper (from Xanihoxylum piperi- 
tum, D.C.). M. Duruttis. Arbeit. Pharm. Inst. 
XJniv. BerUn, 1914, 11, 60—63. J. Chem. Soc., 
1916, 110,1,412. (Ck>mpare preceding abstract.) 
The oil had sp.gr. 0-890 at 20" C., wd =1*47320, 
“i> = +26*5. By fractional distillation the liquid 
was separated into several portions ; the most 
volatile part, b.pt. 175" — 178" C., appeared to 
consist chiefly of dipentene and a-limonenc. In 
the less volatile portions, palmitic acid and com- 
bined acetic acid were present, indications of 
cuminaldehyde and esterified geraniol also being 
observed. Methyl cinnamate was not present. 

Croton-resin. R. Boehm. Arch. Pharm., 1915, 
253,574—585. X Chem. Soc., 1916, 110,1, 412. 
(Compare Dunstan and Boole, this X, 1895, 
768, 985). 

In order to obtain pure croton-resin from crude 
croton oil, the latter is treated repeatedly in the 
cold with methyl alcohol, which dissolves the 
resin, the fatty acids, and the neutral fattv matter. 
The acids are removed by treatment with either 
barium hydroxide or potassium carbonate, which 
is also employed again after decomposition of the 
fats by the lipase of powdered Rimnus or Cheli’ 
donium seeds, previously freed from fat. Croton- 
rOsin is an almost colourless or pale reddish- 
yellow, dusty, odourless powder, softening at 
— 90® C., and exhibiting a bitter and, subse- 
quently, an intense and persistent burning flavour. 
It dissolves sparingly in water and in almost 
all proportions in organic solvents with the 
exception of light petroleum, and is hi^y poison- 
ous, besides exerting a vesicating acnon. With, 
boiling concentrated hydrochloric acid its alcoholic 
solution gives a rose-red and then a dark red 
coloHition, a peculiar odour of mould being 
emitted ; with concentrated alcoholic sulphuric 
acid it gives a grass-green coloration on heating. 
The iodine value is 76*98, and [a]D in chloroform 
varies for different preparations from +49-96" 
to 63-23". .Analysis and determination of the 
molecular weight in naphthalene solution lead 
to the formula C,|H840p. (Compare Paal and 
Roth, this X, 1909, 611.) 

Evodia rutae carpa ; Essential oil of fruit of . 

Asahina and Eashiwuki. Apoth.-Zeit., 1916, 31* 
115. Z. angew. Chem., 1916, 29, Ref., 282. 

A TERPENE, evodene, was isolated from the oil by 
friH:tional distillation in the form of a colourless 
liquid, sp.gT. 0-799, b.pt. 67® C. at 20 mm., np = 
1-4843. A solid crystalline substance, evodiamine, 
m.pt. 278® C., was also isolated ; it yields methyl- 
anthranilic acid and a base, CnHioNj, when 
decomposed by heating with alcoholic potassium 
hydroxide. — A. S. 

Ninkydrin reaction with amino-acids and ammonium 
salts, V. J. Harding and F. H. S. Warneford. 
X Biol. Chem., 1916. 25, 319—335. 

The ninliydrin (triketohydrindene hydrate) 
reaction with ammonium salts, first pointed out 
as a general one by Neuberg (Biochem. Zeits., 
1913, 56, 600), takes place only in the presence 
of hydroxyl ions and these hydrolyse triketo- 
hydrindene hydrate to phenylglyoxal-o-carboxylic 
acid. In the ninhydrin reaction with amino- 
acids (Ruhemann, Chem. Soc. Trans., 1910, 107* 
2030 ; 1911, 109. 798), it is probable that the 
amino-acid is decomposed into ammonia and the 
corresponding glyoxal, the latter acting as the 
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reducing agent. Whilst the ninhydriii reaction 
is given by 1% solutions of the ammonium salts 
of weak acids, the reaction is obtained in the case 
of ammonium chloride and nitrate only when the 
solutions of the latter are nearly saturated. The 
blue coloration produced in the reaction is due to | 
the formation of the ammonium salt of diketo- 
hydrindylidene-diketohydrindamine. Tliis colour* 
ing matter shows a broad absorption band when 
examined in dilute solution, the hand extending 
from the red to the green part of the spectrum 
and blocking out almost the whole of the yellow ; 
the blue colour has a purple appearance when 
viewed in artificial light, and it is not oxidised 
by exposure to air. — W. P. S. 

Ninliydrin reaction with amines and amides. 
V. J. Harding and R. M. MacLeau. J. Biol. 
Chem., 1916, 26, 337—350. 

Org.anic bases of the type R.CIIg.NIIa and 
B 2 CH.NH 2 , where one radicle is negative in 
character, give the ninliydrin (triketohydrindene 
hydrate) reaction ; other bases which readily yield 
ammonia or which are readily oxidised also give 
the reaction. In the case of fatty amines and 
in the presence of pyridine, the strongest reaction 
is given by the simplest members. Amides and 
guanidine and its derivatives do not give the 
reaction. It is evident that the reaction does not 
positively indicate the presence of amino-acids 
(see preceding abstract), and its application to 1 
saliva, urine, serum, etc., may le4td to erroneous ■ 
conclusions unless precautions are taken to • 
remove ammonium salts and certain amines. 1 

— w. p, s. ; 

^ Uric aeid ,• Nei.v salt of and its application to ! 

the analy^s [determination] of nric add and I 
phenol J. L. Morris. J. Biol Chem., 1916, 25, 
205—210. 

A'msiPTS to obtain a compound of zinc and uric 
acid in a pure state were unsuccessful, but there is 
strong evidence that zinc urate is formed when 
uric acid and a zinc salt are brought together under 
certain conditions. Uric acid may be precipitated 
completely from its solution by means of zinc 
as follows : — The uric acid solution is acidified 
with acetic acid, an excess of 10% zinc acetate j 
solution is added, and the mixture is then rondered j 
alkaline to litmus by the addition of saturated j 
sodium carbonate solution. If it is desired to I 
determine the amount of uric acid present, the 
precipitate formed is collected on a filter, dis- 
solved in acetic acid, the solution treated with a 
small amount of bismuth carbonate, boiled, and 
saturated with hydrogen sulphide. The mixed 
bismuth and zinc sulphides are separated by 
filtration, the filtrate is boiled to expel hydrogen 
sulphide, then concentrated to about 10 c.c., and 
the uric acid estimated colorimetrically by means 
of phosphotungstic acid. The method is useful 
for the removal of uric acid from urine previous to 
the determination of phenol. Four c.c. of tfaeurine 
is treated with 1 c.c. of 10% zinc acetate solution 
and a quantity of acetic a-cid sufficient to dissolve 
the zinc phosphate formed, the mixture is then 
rendered just alkaline with saturated sodium 
carbonate solution, filtered, and the precipitate 
washed with about 10 c.c. of dilute sodium carbon- 
ate solution. The filtrate is boiled with the addition 
of about 0-5 grm. of calcium carbonate and I c.c. 
of 10% sodium oxalate solution, filtered, the 
filtrate acidified with, oxalic acid, and the phenol 
determined colorimetrically. — W. P. S. 

Formaldehyde and hexamethyUnetelramine ; Colori- 

metric method for the determination of free . 

R. J . Collins and P. J. Hanzlik. J. Biol. Chem 
1916, 25, 231—237. 

Aliquot portions of the formaldehyde solution 


are measured into Nessler tubes, 2 c.c. of phloro. 
glucinol reagent (O-l gnu. of phloroglucinol dis- 
solved in 10 c.c. of 10 % sodium hydroxide solution) 
is added to each, and the mixtures are diluted to 
50 c.c. After 3 mins., the colorations obtained 
are compared with standard colours. The latter 
are prepared from definite quantities of Concro 
red solution (0-025% in water containing 5% of 
alcohol) and methyl orange solution {0-01% ii^ 
water) ; 2*5 c.c. of the Congo red solution diluted 
to 50 c.c. gives the same coloration as 50 c.c. uf 
0001% formaldehyde solution when both are 
viewed in a column 12 cm. in depth. Different 
samples of Congo red do not always give the same 
depth of colour and the solution should be standard- 
ised against potassium bichromate ; 2‘5 c.c. o£ 
the 0 025% Congo red solution diluted to 50 c.c. 
should have the same tint as a mixture of 1*7016 
grm. of potassium bichromate and 11*5537 grms. 
of sulphuric acid diluted to 50 c.c. The addition 
of methyl orange solution to the standards is 
necessary only when dealing with low concentra- 
tions of formaldehyde. The proportions of Congo 
rod and methyl orange correspon^ng with different 
concentrations of formaldehyde are given in the 
following table, the mixtures being diluted to 
50 c.c. and viewed in a 12 cm. column : — 


Formnklehyde. 

Congo red. 
(0-025 ‘’^solution), 

1 Methyl orange. 

' (0-01 ‘’0 solution). 

0 

c.c. 


o-oba 

20-0 

0 

0*0033 

11*0 

0 

O-OOiiS 

f)*0 

0 

0*002 

: 8-0 

0 

0-0016 

5-0 

0 

0-00125 

; 4-0 

0 

O-OOl 


0 

0-0005 

! 0*85 

1 0-4 

0-0040 

: 0-65 

! 0*33 

0-0IW2 ; 

i 0-23 

0*18 

0-00014 ' 

0*20 

0*15 

0-0001 

0-13 

0*10 


To determine formaldehyde in urine, the phos- 
phates present must be removed by treatment 
with .sodium hydroxide solution and filtration 
before the above method is applied. Experiment 
with known, quantities of formaldehyde showed 
that the method was more accurate than several 
other methods with w'hich it was compared. The 
colorimetric method may be used to determine 
hexamethylenetetramine in urine, etc. ; the latter 
b distilled without the addition of acid and the 
process applied to the distillate. If formaldehyde 
IS also present in the urine, this must be determined 
previously and its quantity deducted from the 
total amount. — W. P. S. 


Carbon dioxide from organic compounds ; Dynamics 

of scission of . E. Baur and R. Orthner. 

Z. physik. Chem.. 1916, 91 , 75—102. 


AUE auuiors nave studied the decomposition by 
heat of (i) basic ferric oxalate into ferrous oxalate 
and carbon dioxide, (ii) salicylic acid into phenol 
and carbon dioxide, and (iii) sodium salicylate into 
sodium^ phenoxide and carbon dioxide. It is 
shown in the case of basic ferric oxalate that an 
equilibrium is set up at temperatures betweea 
160® and 200® C. ; the equilibrium pres.sure was 
measured, and the mass action constant deduced- 
In the c^e of .salicylic acid the mass-action 
constant was found to be 2-7 xlO"^ at 203° C- ; 

pressure of sodium salicylate at 
220 and 230° C. was found to be 143 mm. and 
*^^* respectively. In no case could the 
equmbrium value be obtained from the other side- 
Y^en carbon dioxide, at pressures consider- 
aWy above the dissociation pressure, was employed. 
The three cases investigated therefore represent 
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rpactions which proceed to an equilibrium that j 
can oTily be obtained Xrom one side. ] 

rrnlaciobiose ; Biochemical synthesis of a . I 

V Bourquelot and A. Aubry. Comptes rend., ; 
1916, 163, 60 — 62. (See this J., 1915, 159.) ] 

Tv pvneriments similar to those which led to the | 
synthesis of gentiobiose (this J., 1913, 1080), a i 
saturated aqueous solution of galactose treated 
with emulsin and kept for 5 months at the ordinary 
temperature yielded a small quantity of a galacto- 
biose, which was not obtained in a crystalline 
condition. — J. H. L. 

Hydrogen peroicide as a hydrolytic agent Dubsky. 
See III. 

Cetraria islandica [Iceland moss] as a protective 
colloid, 11. Colloidal gold. III. Colloidal palla- 
dium. Gutbier and others. See X. 


Urease content of certain beans, with special reference 
to the jacli bean. Mateer and Marshall, jun. See 
XVIII. 


Patents. 

Sera and vaccines; Process for producing . 

0. Stiner, Berne, Switzerland. Eng. Pat. 14,972, 
June 23, 1914. Under Int. Conv., June 21, 1913. j 
Bacteri.\ are subjected to the action of ultra- 
violet rays from a mercurj' vapour lamp or other I 
source for a sufficient length of time completely to | 
disintegrate them. For example, tubercle bacilli ; 
are suspended in a solution of sodium chloride, I 
placed about 10 cm. from the lamp, and exposed 
to the action of the rays for 20 mins. The endo- j 
toxins of the bacteria pass into the suspension ' 
fluid, and a serum treated with this fluid has its | 
capacity to destroy bacteria assisted. Tubercle I 
bacilli in tuberculin and diphtheria bacilli in i 
diphtheria toxin, when treated with the rays, ; 
yield a portion of their substance to the fluid, and ; 
on injecting this fluid into an animal, a serum is j 
produced which acts against the toxin and endo- j 
toxin. Atthe same time, the treatment renders the : 
toxins less poisonous, and suitable for direct ; 
iujection. — J. H J. j 

Lecithin from vegetable materials ; Preparation of j 

completely free from bitter substances. H. [ 

Buer, Cologne. Ger. Pat. 291,194, June 10, 1014. \ 
The crude lecithin is washed twice by prolonged , 
agitation in a mixing apparatus with acetone * 
containing 10 — 15% of water and with addition ! 
of 0-5 — 1% of sodium bicarbonate, and then with | 
pure acetone until it again acquires a waxy con- ( 
sistency, after which it is dried in vacuo or other- 
wise at a low temperature. The purified lecithin 
is quite tasteless and odourless. — A. S. 

Arsenic derivatives of acids and their salts; Pre- 
paration of . F. Heinemann, Berlin. Ger. 

Pat. 291,614, Feb. 22, 1914. Addition to Ger. 
Pat. 257,641. 

Crystatxine arsenic derivatives of phenylpro- 
piolic acid or its derivatives, useful for therapeutic 
purposes, are prepared by the methods described 
in- earlier patents (see Eng. Pats. 18,733 of 1912 
10,378 and 10,379 of 1913 ; this J., 1913, 109 ; 
1914, 218, 438). They are converted into soluble 
crystalline salts by treatment \vith alkalis, the 
halogen being removed. — A. S. 

^icrnoglobin preparation from defibrinated blood 
from slaughterhouses ; Production of a solid, 

^ole p. Sgalitzer, Munich. Ger. Pat. 

291,011, Mar. 7, 1915. 

Defibrinated blood is treated with a neutral 
V. ma^esium chloride, w^ch has no action 
n haemoglobin, and is then copied. The magne- 


sium chloride prevents the liquid from solidifying, 
and the hmmoglobin is obtained in large crystals 
which can be readily separated by filtration. 
The crystals can be freed from any arllieriug 
magnesium chloride by washing Tvith ice water. 

—A. S. 

Methyl chloride from methane ; Manujadure of . 

A. Hochstetter. Vienna. Ger. Pat. 292,089, 
Nov. 20, 1914. Under Iiit. Ck>nv., Nov. 20, 1913. 
Methvi. chloride is prepared by the action of phos- 
gene on methane at a high temperature, for 
example by leadii^ a mixture of phosgene and 
methane over a catalyst capable of acting as a 
chlorine-carrier or of accelerating the reaction by 
.surface condeiLsation. A slight excess of methane 
is preferably u.se{i, and the phosgene may be 
diluted with inert gases. The reaction is repre- 
sented bv the equation : 

CH4-f-COCL = CH,CH-CO -f-HCl. 

— A.R. 

p-Aminophenyl salicylate ; Preparation of a bromo- 

dcrivaiive of . i. Abeliii. Berne, Switzerland, 

and S. Lichtenstftin-Rosenblat, Berlin. Ger. Pat. 
291,878, Apr. 21, 191.). 

The a-bi*ouiOLsovalervl derivative of p-aminopheuvl 
salicylate, HO.C\U 4 .CO.O.G 6 H,.NH.CO.C 4 HHBr. 'is 
obtained by the interaction of an a-bromolso- 
valeryl halide and p-aniiiiophenyl salicylate or by 
the bromination of the isovaleryl derivative of 
p-aminophenyl salicylate. It possesses sedative, 
soporific, and anti-rheumatic properties, produces 
a gradual lowering of temperature, and acts as an 
internal disinfectant, and is only slightly toxic. 


Thy'tnol ; Preparation of soluble derivatives of . 

Chem. Fabr. H. Weitz Ges.m.b.H., Berlin. 
Ger. Pat. 291,935, Apr. 12, 1914. 

Double compounds of thpnol and alkali boro- 
formates, soliiole in water, ai^e obtained by heating 
an aqueous solution of an alkali borofomiate 
with an alcoholic solution of thymol. — A. S. 

Hexamelhyleneieiramine ; Preparation of derivatives 

of . J. D. Riedel A.-G., Berlin-Britz. Ger. 

Pat. 292,284, July 27, 1915. 
HEXAJEETHYLENETETRA>nNE combines with per- 
chloric acid to form a non-deliques9cent salt, 
{CH 3 ) 6 N 4 ,HCi 04 , which is easily soluble in water 
and has an acid reaction. ^ When treated in 
aqueous solution with bromine or iodine, this 
is converted into the dibromo- or di-iodo derivative, 
respectively. These are stable, insoluble com- 
pounds, non-explosive, and possessing a strong 
antiseptic action. — A. S. 

Organo-metallic compounds ; Manufacture^of . 

W. Schlenk, Jena. Ger. Pat. 292,310, Jan. 13, 
1914. 

Compounds containing a C : C, C : N, or N : N 
linkage are suspended or dissolved in an indifferent 
medium, and treated with a finely-divided alkali 
metal, with exclusion of oxygen, moisture, and carbon 
dioxide. Disodiumdiphenylethane is obtained 
in this way from stilbene, disodiumdiphenyldi- 
anilidoethane from benzyladeneaniline, and 
disodiuihhydrazomethane from azomothane. When 
the products are treated with water, the alkali 
metal is replaced by hydrogen, whilst treatment 
with carbon dioxide converts them into alkali 
compounds of the corresponding carboxylic acids. 

2 -PhenylquinoUne-i-carboxylic acid ; Preparation 

of soluble derivatives of . Farbw. vcrra. 

Meister, Lucius, u. Briining. Ger. Pat. 292,393, 
July 23, 1914. 

Salts of amino-2-phenylquinoline-4-carboxylic-w- 
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methylsulphurous acid are obtained by condensing 
aminO'2-phenylquinoline-4-carboxylic acid witb 
formaldehyde and a bisulphite. They are easily 
soluble in water, and possess advantages over 
other derivatives of 2*phenylquinoline-4-carboxylic 
acid for therapeutic purposes. — A. S. 

i'Hydroxy-piperidine ; Manufacture of . B. 

EmmertjWiirzburg. Ger.Pat. 292, 456, Dec.8, 1914. 
4-HYDROXYPiPEniDiNE IS Obtained by the reduc- 
tion of 4*hydroxypyridine with an alkali metal and 
alcohol or with hydrogen gas in presence of a 
catalyst of the platinum group. — A. S. 

Silver ghjcocholale anti proteins or protein deriva- 

Uvea ; Preparation of sohdile compounds of . 

Farbw. vorm. Meister, T>ucius, u. Briining. 
Oer. Pat. 292,517, May 26, 1915. 

Silver glycocholate or a compound of the same 
is treated with a protein or a protein decom- 
position product, with or without addition of 
alkali, and the resulting solution is evaporated or 
treated with a suitable precipitant to isolate the 
reaction product. The products are soluble in 
water and serum, and have a neutral, amphoteric, 
or faintly acid or alkaline reaction. They are of 
value for therapeutic purposes. — A. S. 

Glycineamide ; Preparation of halogen derivatives 

of . Act.-Ges, f, Anilinfabr. Ger. Pat. 

292,545, May 8, 1914. 

Compounds of the type, KiKjK3XN.CH,.CO.NH„ 
where Ri, R j, and. Rs are alkyl groups, and X is a 
halogen, are obtained by the action of ammonia 
on alkyl esters of halugentrialkylglycine or of 
alkjrl halides on dialkylglycineaniide. They are 
easily soluble in water and caji be used for thera- 
peutic purposes, since they have not the high 
degree of toxicity characteristic of most oi^nic 
ammonium compounds. — ^A. S. 

Quinim and dialkylbarbiluric acids ; Compounds 
of . C. Diehl, Ass^nor to E. Merck, Darm- 

stadt, Germany. U.S. Pat. 1,185,637, June 6, 
1916. Date of appl., Sept. 13, 1912. 

See Ger. Pat. 249,908 of 1911 ; this J., 1912, 952. 


XXL— PHOTOGRAPHIC MATERIALS AND 
PROCESSES. 


P.\TE.NTS. 

Photo-mechanical printing. C. Blecher, Berlin- 
Dahlem, Germany. Eng. Pat. 1197, Jan. 25,1915. 
In the preparation of a diapositive for intaglio 
printing, the picture area is coloured while the 
mar^n is left colourless, so that the carbon print 
obtained for transfer to the printing cylinder has 
a ma^n thicker than any part of the picture. 
This is a sufficient protection in the etching pro- 
cess and avoids the varnishing of the edges on the 
cylinder iteelf. — B. V. S. 


Photographs in colours ; Production of . J. G. 

Capstaff, Rochester, N.Y., U.S.A. Eng. Pat 
13,429, Sept. 21, 1915. Under Int. Conv., 
Sept. 21, 1914. 

The usual colour negatives, after developing and 
wasffing, are bleached in an acid solution of 
femeyanide, bromide, bichromate, and alum, 
which has a hardening effect on the film roughly 
proportional to the strength of the image. Alter 
thorough washing and drying, the films are dyed 
in suitable acid dyes, preferably salts of sulphonic 
aciife, in each case complementary in colour to the 
teldng screen. The dye is absorbed by the film 
m inverse proportion to the amount of iardening. 


Colour 

U.S. 


„ F. B. Ives, Philadelphia 

at. Ijl66,000, June 6, 1916. Date oi 


appl., Mar. 13, 1916. 

Prints are made from the usual colour negatives 


sensitive film which has been coloured with aj 
inert, hon-actinic, water-soluble dye. Aft^f 
development the image is bleached in an ucid 
bath of bichromate and bromide, which also 
hardens the film in proportion to the amount of 
image. The film may then be dyed with a suitable 
selective dye, or the soluble parte of the film may 
first be removed leaving an image in relief whioi 
is then dyed, the exposure in this case having 
been through the film support. — V. S. 

Muliicolowred screen plates, wholly of glass, for th 
production of photographs in natural cohun. 
H. Wieland, Hamm, and E. Mohr, Magdeburg. 
Sudenburg. Ger. Pat. 291,575, Sept. 11, 1914, 
Addition to Ger. Pat. 283,551 (this J., 1915,1108), 
The glass globules of each colour have a different 
melting point from those of other colours, so that 
on heatii^, the globules of one colour inelt first 
and then those of the other colours in succession. 
An even surface without colourless interspaces 
or formation of mixed colours at the contiguous 
edges of globules of different colours, is thus ob 
tained. — A. S. 

Photographic process. W. F. Fox, Assignor to 
Kiiiemacolor Co. of America, New York. U.S. 
Pat. 1,187,421, June 13, 1016. Date of appL, 
Dec. 17. 1918. 

See Eng. Pat. 552 of 1914 ; this J., 1914, 1227. 


XXIL-EXPLOSIVES; MATCHES. 

Explosive.^ ; Fortieth A^mual Report of His 

Majesty's Inspectors of for 1915. [Cd. 8272,] 

Factories and magazines. The total number of 
factorieswas 158, of which 83 were under continuing 
certificate ; 23 new factories were licensed during 
the year. There were 461 magazines, of which 
83 were under continuing certificate 5 10 new 

magazines were licensed during the year. Visits 
were paid to 207 factories and 464 magazines, in 
addition to factories established by the Ministry 
of Munitions. Accidenis. The total number of 
accidents was 485, viz., in manufacture, 206, in 
which 21 persons were killed and 170 injured; 
in keeping, 3, in which 1 person was killed and 4 
were injured ; in use, ana miscellaneous, 276, in 
which 48 persons were killed and 298 injured. 
Importation. With the exception of 150 lb. im- 
ported for the purpose of testing at Rotherham, no 
blasting explosives or detonators were importcil. 
Fireworks were imported to the extent of 156,500 
lb. Chemical advisers' report. Of 300 samples 
examined, 73 were rejected, 26 of these on account 
of low heat test. The high proportion of 
rejected samples is considered to be due 
largely to the greatly increased use of sodium 
nitrate, which is much less satisfactory than 
potassium nitrate. Experimenis, Tests with 
boxes of percussion primers for 18-pounder quick- 
firing cart ridges showed that these are not liable to 
explode in bulk. In the case of gaines No. i, 
M^k J., explosion was transmitted from one to 
another vhen they were touching, but not 
they were packed in trays at a dtstance of U ins. 
from centre to centre. An experiment is also 
described in which 25 lb. of gunpowder was ex- 
ploded in a conical bronze hopper, f in. thick, 
covered with a wooden board, in. thick. The 
hopper rested on stout baulks of timber on a 
platform, 9 in, thick, of concrete reinforced 'vitb 
expanded metal, which was mounted on wooden 
standards. On firing the powder at the lowest 
point of the hopper, the concrete platform was 
completely) demolished and the hopper was 
blown to pieces. So laige a quantity of gunpowder 
should therefore not be allowed on a floor above a 
loading room in which work-people are emploved- 

—A. o- 
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Patents. 

A. Aubert and S. Kristensen, Engene, 
^ ^orway. Kng. Pat. 8129, June 1, 1915. Under 
Int. Conv., Mar. 1, 1915. 
nar \sic nitro compounds such as trinitrotoluene, 
ammonium picrate, tetranitromethyl- 
Tniline or the like (25 to 95%) are mixed with 
nv^veu carriers (5 to 75%), such as iiitratcs or 
nerJhlorates of ammonium or potasshim, W'hich are 
made in the form of fused hardened globular 
nr angular pieces and distributed evenly through- 
out the mass, so as to leave broad paths which 
\vill allow rapid transmission of detonation. 
/Deference is directed, in pursuance of Sect. 7, 
iiuh sect 4, of the Patents and Designs Act, 1007. 
IrT Fn^ Pats. 6094 of 1886, 11,400 of 1901, and 
146 of 1904; this J.. 1886, 679; 1901, 902; 
1905, 1084).— 0. A. M. 

iVti^le adds from 7iitrntio7i3 ; Treating with 

a solvent- J. VV. Lcitch, Hiidilersfield. Rng. 
Pat. 15,455, Nov. 2, 1915. 

The waste acid from which nitro-compounds are 
to be extracted, Is run, together with a .suitable 
quantitv of solvent, into a mixing tank, which is 
kept at a suitable temperature, and the mixture 
then passes into settling tank.s. The apparatus 
comprises a closed vessel in which is a vertical 
shaft carrying propellers surrounded by cylinders 
open at each end. The liquid drawn up by these 
comes in contact with other propellers in the 
shaft, which drive it downwards and outwards. 
.Vftor thoro\igh admixture the liquid runs continu- 
ously through an overflow pipe into the settling 
tank. — C. A. 


Detomior. W. Runge, Cheater, Pa., .Assignor to 
E. l.du Pontde Nemours Powder Co., Wilmington, 
Del. U.S. Pat. 1.185,830, June 6, 1916. Date 
of appl., June 30, 1913. 

The casing, which is unobstructed at one end, 
contains a main charge of explosive which cannot 
lie detonated directly by the name or a fuse, and a 
priming charge composed of lead azide, an organic 
nitro compound (trinitrotoluene), and a binding 
material (gum arabic). — C. A.M. 

Explosive charges; Method of mannfadnrhnj 

bg means of liquid air. W. Weber, Hayiugeii, 
Oermany. Kng. Pat. 8607, June 10, 1915. 

U.S. Pat. 1,157,270 of 1015 ; this J., 1916, 270. 


P^xplodve ; Gelaiitiised . .\. .\ubert, Saetre, 

Norway, and S. A. (1. Nauckholl, Liljeholmen, 
Sweden. U.S. Pat. 1,180.065, .Tuao 0, 1916. 
Date of appl, Jan. 25, 1915. 
iEE Fng. Pat 1283 of 1915 ; this J., 1915, 1118. 


XXIII.-ANALYSIS. 

Pyrometers ; Characierisiies of radiation . 

Cr. K. Buigess and P. D. Foote. Bull. U.S. 
Bureau of Standards, 1915. 12, 91—178. (See 
also Waidnep and Bnigess ; this J., 1905, 320.) 
The ordinary types of total radiation pyroiiietiT 
net w^h in technical practice (inchiding those of 
Thwing, and Brown) were studied, 
■vitti special reference to methods of caliluution. 
sources nf error, and behaviour under varying 
characteristic.s and proper 
nethods of ojierating the several types are dis- 
ussed, together with their application t> the 
Jieasurement of true temperatures. Methcwls of 
‘ w* means of specially designed 

bodies ” and of rapid secondary calibrn- 
P^^mparison with a standard pyrometer 
electrically heated strip of oxidised 
viiQf! described, and methods of extra- 
outlined. The thermoelectric pyro- 
4 n^Tw>i . '^^^'sidered more accurate than the 
Drai sprmg pyrometer, and, with the former. 


the potentiometer method of E. i\T. F. measure- 
ment is preferred for work of the highest accuracy, 
although a galvanometer has been found very 
satisfact<»ry for most pu^oscs. The principal 
errors result from imperfections in design and con- 
struction, and, in some cases (for example, when 
there Is an appreciable lag in reaching equilib- 
rium), it is important that the instmment he 
calibrated and used under similar conditions 
as regards distance from source, apeiture of 
^urce, and time of exposure. Wide variations 
in the lag, ranging from a few seconds to an hour 
or more, were oliscTved among apparently similar 
instruments. Other errors dliscus.sed are those 
due to stray reflection, convection currents in the 
pyrometer, atmospheric absorption, size of soui'ce, 
and tarnishing of the receiving mirror ; errors 
of more than 100° (’. are readily caused ))y dirt 
or oxide upon the surface of the inirn>r, and 
errors due to varying the focussing distance may 
amount to several hundred degrees if proper 
precautions he not taken. A method of obtaining 
approximately correct readings when sighting 
upon a souive of insufficient size is described. 
The Stefan-Boltzmaun law. K Tq-*), is 

not, as a rule, exactly obeyed by radiation pyro- 
meters, but the equation Fi=aTtT*~*, in 
which h is an empirii'nl constant slightly dilTerent 
from 4, applies with sutfieient accuracy for all 
instruments. 1'he radiation pyrometer generally 
behaves as a “ gray ” receiver of oneigy for the 
ordinary range of temperatures ; that is, the 
absorption coefficient is less than unity, but 
independent of the wave-length of the incident 
radiation. This is no longer true at extremely 
high temperatures ; for example, the efi'ect of 
selei'tive reflection nt the gold mirror of a F(!"ry 
pyrometer becomes very serious with tempera- 
tures such as that of the sun, but it is not practically 
apprecial)Ie below' 2500 '' C, — F. Sopx. 

Thorium ; , Reparation of from iron with the 

aid of Ike ammromim sail of niirosoffhenylhydr^ 
oxfjlamine (“ cupferron ”). W. M. Tliornton, nm. 
Uhem. News. 1916, 114, 13—11. 
j Thorium is precipitated quantitatively from solu- 
j tions containing no free mineral acid* by a slight 
j excess of a 5% “cupferron” .solution, and since 
tartaric acid does not interfere with the precipita- 
tion a separation of thorium from iron is possible 
by this method. The solution of the two metals, 
containing sufficient tartaric acid to keep the 
kascs in anuuouiacal solution, is rendered slightly 
alkaline with ammonia solution, and colourless 
ammonium sulphide added in moderate excess. 
The ferrous sulphide is filteivd ofl. and the excess 
of hydre^en .sulphide boiled off after the addition 
of 5 c.c, of .sulphuric acid to the filtrate. After 
cooling, 25 grins, of ammonium acetate is added, 
the volume made up to 400 — 500 c.c. and an 
excess of 5% ammonium nitrosophenylhydroxyl- 
amine solution added. The precipitate is filtered 
olT, washed with ammonium acetate, trans- 
ferred to a taped platinum crucible, ignited to 
thorium dioxide, and weigliod.— U. F. M. 
Cadmium : Xeto method for the deiemiiuniion of 

. S. Kragen. Akad. Wiss. Wien, Alar. 30, 

1916. Chem.-Zeit., 1916, 40, 530. 

The precipitate produced by the addition of 
pyridine to a solution of cadmium chloride has the 
composition of a double compound of 1 mol. of 
cadmium chloride with 2 mols. of pyridine ; on 
heating in an air-bath at 120° 0. half of the 
pyridine is expelled. The precipitate may be 
used for the gravimetric detennination of cadmium. 
Altenmtively, in the double salt conteining 2 mols. 
of pyridine, the latter may be detennined by 
alkallmetric titration, using Patent Blue as an 
indicator. The pyridine compound affords a 
means of separating cadmium from copper, but a 
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satisfactory quantitative separation has not yet 
been devised. — J. F. B, ? 

Washing precipitates for peptisation. [Preparation 
of colloidal solutions.] H. N. Holmes and R. E. 
Itindfusz. J. Phys. Chem., 1916, 20, 522—527. 
Comparative experiments with precipitated ferric 
arsenate indicated that to remove the adsorbed 
ions fi*om a flocculent precipitate, the best methocF 
is to shake the precipitate with as much hot water 
as the filter paper will hold, preferably with 
addition of some clean sand. The mixture, 
with the exception of the sand, is thrown on to the 
filter to drain, the precipitate again transferred* 
to the shaking bottle and the treatment with hot " 
water, etc., repeated as many times as may be 
necessary. — A. 8. 

Data on the oicidation of automobile cylinder oils. 
Waters. See 1 Ia.' 

Decomposition of ielrathionates in alkaline solution ' 
as a source of error in certain iodine tiirafions. 
Chapin. See VII. 

Determination of total carbon in iron and iron 
alloys. Heinrich and Roger. See X. 

Neic method of determining the gases in iron. 

Goerens and Paquet. See X. 

The ammonia lest for sulphite hjes. Oman. See \, 
Pecovmj of ammonium molybdate from filtrates 
the ddermination of phosphorus in steel and inffi. 
Friedrich. See X. 

Distribution of silver behceen metallic lead and 
litharge-containing slags. Dudley. See X. • 
Chemical assay of tin ores. Matbesoiu See X.* 
Determination of phosphoric acid- .by the 
uranium method. Ccispo and Tultizing. 


and explosives, whether obtained from coal ter 
Deifii'niination of sucrose in cane ’products by l or other sources, and mixtures containing siirh 

polarisation after deslruciicHC of the reducing products or derivatives ; (3) Creosote; (1) Gi’ccd 
sugars. 'Muller, See XVU; 'M/oil, {\) Sulphuric acid ; (3) OUs, creosote, except 


■Muller, See XVU; 

Determination of lead tin'.sugar,<{oltdion8'las sulph-iie. 
Pellet.. SeeXXU. 

Rapid deieTminaiibn of the sulphate content of toine. 
Pritzker. See XVlll. 

Determination of esscMtial oils [essences] in ligueurs. 
Rocqiics. See XVIIT. 

Urease content of certain beans, icith special reference 
to the jack bean. Matter and Marshall, iuu. 
See XVIII. 

Deferminaiion of pectin in spices. Von F^enberg. 
See XIXa, 

Determination of relative stabilities" in poUuied 
waters carrying colloids. Ijederer, See XIXb. 
Control of the purification of imiers with hypochlorite 
after elimination of active chlorine by sodium 
thiosulphate. Golse. See XIXb. 

Determination of iodine and bromine in salihe 
waters from petroleum-beaHng stnda. Popa. 
See XIXb, 

Determinaiion of small quantities of alkaloids. 
(1) Cariinfanti. (2) Carlinfanti and Scelba. 
See XX. 

Deierminaiton of gum in oMcinal syrups. Luce. 
See XX. 

Color •nctric determinaiion of cinnamaldehyde in 
cinnamon, ^’on Fellenberg. See XX. 
Colorimetric determination of vanillin in vanilla. 

Von Fellenberg. See XX. 

Ninh'ydrin reaction with amino-dcids and ammonium 
salts. Harding and Warneford. See XX. 
Nmhydrin reaction with amines and amides. 
Harding and MacLean. See XX. 

New salt of uric acid and its application to the 
deferminaiicn of uric acid and phenol. Morris. 
See XX. 

Colorimetric determination of free formaldehyde 
and hexamethylenetetramine. Collins and 
Daizlik. hee XX. 


Patents. 

Gas-analysing apparatus. H. L. Lowe, Pittshuhr}, 
Pa. U.S. Pat. 1,186,014, June 6, 1916. pr 
of appL, Feb. 27, 1911. ♦ 

The gas is passed from a container through an 
absorbent (to remove a desired constituent) 
is then conducted into a second container ; rnoanj 
are provided for measuring the ratio of the diih.,, 
ence of the pressure of the gas before and aftof 
such treatment to its original pressure.- -W. P. 8, 
Granular material ; Process and apparaiun 

separating and analysing . J. C. Poarwn 

Ohevy Chase, Md. U.S. Pat. 1,186,525, .Tunei; 
1916. Date of appl., Apr. 26, 19^6. 

A DEFINITE quantity of the material is maintainf.j 
ill a continual state of movement by means of a 
downwardly directed current of gas ; the inixtuip 
of gas and fine particles is then passed up a vfM-ticii 
tube at a uniform rate of flow and the suspended 
particles are removed at the upper end of the 
tube. The treatment is continued until the 
materia] is free from particles below a predeter- 
mined size, and the pioportion of material thuii 
separated is determined. — W. P. S. 

Trade Report. 

Prohibited exports. Amendments in and Addiliom 
to List. Order in Council. July 26, 1916. 

Jr The following headings have been deleted from the 
list of prohibited exports (see this J., 1916, 620) 
(1) Anthracene oil; (1) Coal tar, all products 
(except creosote) obtainable from and derivatives 
thereof, suitable for use in the manufacture of dyes 


wood tar ou; (3) Pitch, coaltar ; (,3) Pitch, rosin; 
(3) Pitch, wood ; (2) Pitches derived from fats, 
gr^se.s, oils or fatty acids ; (2) Rum and imitation 
rum ; (3) Syrups which may be used as food 
for man, and molasses produced from cane sugar. 

.The following headings are added; — (1) (^asl 
iron pipes ; (3) Anthracene oil and mixtures and 
preparations containing anthracene oil ; (1) Coal 
tar. all products obtainable from and derivative 
thereof, suitable for use in the manufac^e of dves 
and explosives, whether obtained from coal tar 
or other sources, and mixtures and preparations 
containing such products or derivatives {except 
anthracene oil and green oil and mixtures and 
preparations containing these oils) ; (3) Creosote 
and creosote oils (except wood tar oil) and mixtures 
and preparations containing such creosote or 
creosote oils ; (3) Green oil and mixtures and 
preparations containing green oil; (1) Sulphuric 
acid and mixtures containing sulphuric acid; 
(1) Molasses; (3) Pitches and aU mixtures, 
preparations and commodities of which pitdi 
forms an ingredient ; (3) Potable spirits of a 

strength of less than 43® above proof ; (8) Quer 
citron bark extract ; (3) Syrups which may be 
used as food for man. 

Restrictions on importation. 

The following interpretations, rulings, and dei 
respecting prohibitions of imiwrtation have been 
arrived at by the Department of Import Re" 
strictions : — 

Prohibited : Basalt lava stones, cement, enamel 
ware, fireclay goods, granulated crystal quart^' 
oleine, sandstone, steanne. 

Not prohibited : Acetic anhydride, antinioii} 
ware, barytes, casein, caustic potash, china stone- 
gla^ware, graphite, magnesia mantle rings, pn 
veris^ nietal (for hardening concrete floors! 
oxalic acid, steatite, talcum powder. _ 

A general licence has been given to H- : 
Customs Authorities for the impoi^tion of 
acetic acid and magnesite. 




